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Foreword 
 
It is known that the effect of environmental factors include 
the phenomena that affect the health of the population, which at 
present encourages singling out of the so-called eco-dependent 
diseases into a separate group. However, in recent years, the 
problem has bee complicated by the fact that there were 
significant changes in the environment on the Earth, primarily due 
to anthropogenic technogeneous influence. As a consequence, 
climate changes occur and progress. The latter become one of 
the trends of the changing nature of our planet. Such changes, 
first, violate those evolutionarily conditioned connections between 
man and the environment. And, secondly, there are new climatic 
factors (qualitatively new or more intense), to which adaptation is 
impossible or significantly reduced. This problem is considered as 
one of the most important civilization modern challenges. As a 
consequence, there is an increase in morbidity, a decrease in life 
expectancy, and finally, mortality. 
The foregoing sets out the most important tasks for all 
mankind - studying the causes and predicting possible 
anthropogenic climate changes in order to prevent them. 
However, along with this, the problem arises of how to manage 
the consequences of climate change. In this regard, an important 
task is facing health care, which must eliminate or reduce the 
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negative effects of climate change on the health of the 
population. 
Our state and domestic health care should also be ready to 
solve such issues. The key to this is the study and adaptation of 
world experience in preventing the negative impact of climate 
change on the health of the population of Ukraine. 
The author hopes that the proposed work will play a role in 
the preparation and solution of medical issues to neutralize 
possible consequences of climate change in Ukraine. 
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INFLUENCE OF PRESENT-DAY MANIFESTATIONS OF 
CLIMATE CHANGE ON HEALTH OF THE POPULATION 
 
Human health and climate changes are inextricably linked 
[1 - 3]. In its report in March 2014 The Intergovernmental Panel 
on Climate Changes updated data on the health risks of climate 
changes. The report concluded that climate changes were the 
main cause of aggravation of existing health problems, also 
affecting water, food and food security, with the most vulnerable 
groups being those that are most affected by climate-related 
diseases. Climatic scenarios, calculated at maximum rates, 
including a 4-7°C increase in temperature over most of the globe 
by 2100, can help overcome a number of critical thresholds. As a 
result of this warming, physical activity in the open air during the 
hottest periods of the year will become dangerous in many 
places. Many human habitats can be completely lost as a result 
of rising ocean levels and flooding in low-lying countries. Climate 
changes are a threat to the fundamental factor of sustainable 
development - human health. 
Climatic disturbances can pose a threat to health due to 
extreme weather events and the occurrence of outbreaks of 
infectious diseases. Air pollution increases the burden of 
noncommunicable diseases. Increased implementation of 
preventive health measures can reduce the burden on health 
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services and create a more supportive environment for universal 
coverage of health services. 
At present, there is a need to develop a more concrete and 
systematic approach to the practical realization of health 
measures implemented by the medical community in coordination 
with other parties. 
Health 2020: the foundations of the European policy in 
support of the actions of the entire state and society for health 
and well-being poses a number of promising and bold tasks in the 
protection of human health. These foundations were adopted by 
all 53 Member States of the WHO European Region at the most 
important moment. Achieving the highest level of health at all 
stages of life is the fundamental right of everyone, not the 
privilege of the elected. Good human health is a valuable 
resource and source of economic and social stability. It plays a 
key role in reducing poverty, and also contributes to sustainable 
development and at the same time benefits from it. It is extremely 
important that good health indicators can no longer be viewed as 
the result of work of only one branch: sustainable improvement of 
people's health in observance of the principle of social justice is 
the result of the implementation of an effective joint policy 
covering all components of public administration as well as 
collective efforts of the whole society [4, 5]. 
  10 
There is increasing evidence that the climate on the planet 
is changing and that these changes affect the health and well-
being of citizens in countries worldwide. 
According to scientists, the causes and consequences of 
the destruction of the ozone layer and climate change are 
inextricably linked. The increase in the concentration of 
anthropogenic greenhouse gases accelerates the temperature 
rise of the lower layers of the atmosphere, which directly leads to 
climate change. 
The two main components of climate change are the rise in 
temperature, which occurs simultaneously with the growing 
instability of the weather and its extreme phenomena, and the 
rise of the world's ocean floor due to warming. These changes 
can result in an increase in the intensity of heat waves and the 
emergence of dangerous episodes associated with air pollution, 
reduced soil moisture, the frequency of extinguishing weather 
and floods near the coast. Predictable health effects can be 
expressed in the following: 1) the morbidity and mortality 
associated with global warming; 2) an increase in the rates of 
infectious diseases, especially those that are transmitted by 
insects; 3) malnutrition and deterioration of nutrition due to 
reduced supply of food products; and 4) the health infrastructure 
crisis due to weather disasters and the rise of the world's oceans 
as well as the climate-induced migration of people (fig.1). 
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Fig.  1. Influence of the main components of the global 
climate change on the population health 
 
Climate change creates diverse and global health hazards 
due to the increased risk of extreme weather events and changes 
in the dynamics of infectious diseases. Many of the major lethal 
diseases are sensitive to climatic conditions. Weather can affect 
the frequency of the onset and spread of diseases caused by 
microorganisms that are constantly mutated. 
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Scientists state that global warming can lead to outbreak of 
cancer cases. Due to the melting of glaciers and snow, 
substances that can cause tumor growth enter air and oceanic 
water. These long-acting substances can subsequently fall into 
the food chain and from there into the human body, which can 
cause cancer, heart disease and infertility. Scientists’ warning 
followed international research on the interaction between global 
warming, climate changes and toxins from the group of persistent 
organic pollutants (POPs). Experts have found that elevation of 
the average temperature and other climate changes increases 
the impact of POPs on humans worldwide. Persistent organic 
pollutants have accumulated in glaciers and ice caps over the 
years. 
Forests have a tremendous impact on the climate and state 
of the soil. Without forest, the water of melting snow and rain 
quickly flows into the channels of streams and rivers, eroding the 
soil, forming ravines as well as causes flooding downstream. 
Moist, entering the rivers, almost does not evaporate back into 
the air, as a result, droughts often begin [6 - 10]. 
According to the Ministry of Regional Development of 
Ukraine, the area of greenery in Ukraine has decreased by 
almost 20% only during 2015. Areas of public use (parks, 
squares, botanic gardens and embankments) and of special 
purpose (in the territories of enterprises and transport highways) 
got most seriously affected. But the number of urban forests also 
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decreased significantly - by 5.7%. The department notes that 399 
thousand hectares were cut down, and 24 thousand hectares 
were lost due to fires, weather conditions and diseases [11]. 
 
 
"Ozone Holes" in the stratosphere 
 
"Ozone dipi" in steroexphere arise in the first place due to 
reactions with free radicals of halogens derived from 
chlorofluorocarbons (CFCs), as well as other halogen-containing 
carbohydrates and methylbenzoids. Ozone specifically blocks 
ultra-violet B-radiation with the most biologically biologically long-
lived wavelengths (290-320 nm). It is expected that the values of 
this radiation are non-propagating in the temperate and actic 
zones, since a clear relationship has been established between 
the growth of the shinots and the degree of thinness of the ozone 
layer. 
For the period 1979-91, the average level of ozone loss is 
estimated at 2.7% over the decade, with corrections for the solar 
activity cycle and other factors. In 1993, researchers from 
Toronto (Canada) found that the destruction of the ozone layer 
caused the local increase in the free penetration of ultraviolet B 
radiation by 35% in summer and by 7% in winter compared with 
1989. The most recent UN assessment of the United Nations of 
the environment (UNEP) predicted an increase in the penetration 
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of ultraviolet B-radiation by 1.4%, calculated on the 1% reduction 
of ozone in the stratosphere. 
The direct consequences of the destruction of the ozone 
layer, which leads to an increase in the penetration of ultraviolet 
B-radiation, include: 1) skin cancer, 2) eye diseases and 3) 
oppression of immunity. Indirect effects can arise from the 
damage that is caused by ultraviolet radiation to crops. 
 
Health effects of temperature and precipitation changes 
 
Morbidity and mortality associated with an increase in 
air temperature 
 
Physiologically, people have a great potential for 
thermoregulation, up to threshold temperatures. Weather 
conditions at which threshold temperatures are exceeded, and 
this condition lasts several days near, causing an increase in 
mortality among the population. In large cities, poor housing 
conditions coupled with the presence of the effect of urban 
"thermal islets" exacerbates similar conditions. For example, in 
Shanghai, such an effect causes an increase in temperature of as 
much as 6,5oC in the winter's windless day. Many deaths 
associated with overheating occur among the elderly and relate 
to cardiovascular disorders and respiratory diseases. 
Expecting an incomparably more intense warming in 
temperate and polar zones, than in tropical and subtropical (Fig. 
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2). Even with a correction for physiological acclimatization, 
annual mortality in cities in the temperate zone in the summer will 
increase fourfold. 
 
 
Fig. 2 The forecast of changes in global temperature by 2100 [1]. 
Chemistry of the atmosphere is one of the most important 
factors involved in the formation of urban photochemical smog, 
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through which the photo decomposition of NO2 in the presence of 
free organic radicals leads to the formation of a tropospheric 
(lower level) ozone. Increased ultraviolet radiation and higher 
temperatures can further accelerate these reactions. The adverse 
effects of air pollution are well known, and continued use of 
minerals will exacerbate acute and chronic effects. 
 
Infectious diseases and climate change and 
ecosystems 
 
It is expected that the warming of the climate will affect the 
state of natural fires obligatory-transmissive with not exclusively 
transmissive transmission (plague), elective transmissive 
(tularemia) and several more - not transmissive (leptospirosis, 
salmonellosis) infections. Even more warming will affect the 
pathogens of sapronoses, natural sympathizers of the soil 
(pseudotuberculosis, listeriosis) and aquatic organisms 
(legionellosis, cholera, meloidosis) of ecosystems [2]. 
According to IPCC estimates, in the Northern Hemisphere, 
the potential malaria area in the 21st century, with warming of the 
climate, will expand mainly to the north [3]. In areas where man's 
malaria is endemic, the duration of the transmission season will 
increase. A significant increase in the number of people living in 
areas at high risk of malaria. If there are now 2400 million people 
living in areas where there is a potential for malaria infection, 
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which is about 40% of the world's population, then by 2080 this 
number will increase, according to various estimates, by another 
220-400 million people; new risks, as in many other cases, will 
arise, first of all, in countries with a low standard of living. 
The northern boundaries of malaria mosquito nets move 
towards midnight, possibly substituting the northern populations 
southward. Possible fixing of exotic carriers, for example, Aedes 
albopctus and Ae.aegypti on the Black Sea coast, which are 
more important carriers of yellow fever and dengue fever. 
Improvement due to the warming of the climate of the 
existence of local mosquito species, which are the carriers of 
arboviruses, will contribute to the formation of new natural foci of 
mosquito fever and encephalitis. 
For the majority of members of the histonogenesis of 
human diseases, an expansion of the period of activity is 
expected, that is, an earlier release from wintering in the spring 
and a later release to diapause in autumn [4]. 
Infectious diseases, in the circle of which are cold-blooded 
species of animals (invertebrates), are most susceptible to weak 
temperature fluctuations. To diseases, pathogens, carriers or 
intermediate hosts which are subject to climate change include 
malaria, schistosomiasis, phylliaea, leishmaniasis, onchocerciasis 
(river blindness), trypanosomiasis (Chagas disease and African 
sleep disorder), dengue fever, yellow fever and arbovirus 
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encephalitis. Current data on the number of people at risk of 
contracting these diseases is given in Table. 1. 
 
Table 1. World state of major diseases transmitted by vector 
vectors 
 
Disease The 
population 
at risk 
(million 
people) 
The 
prevalence 
of infection 
(million 
people) 
Distribution 
to modern 
moment 
Changes in 
distribution 
as a result of 
climate 
change are 
possible 
1 2 3 4 5 
Malaria 2,100 270 Tropics / 
subtropics 
++ 
Lymphatic filaria 
dose 
900 90.2 Tropics / 
subtropics 
+ 
Onchocerciasis 90 17.8 Africa / Lat. 
America 
+ 
Schistosomiasis 600 200 Tropics / 
subtropics 
++ 
African 
Trypanosomiasis 
50 25,000 new 
cases per 
year 
Tropical 
Africa 
+ 
Leishmaniasis 350 12 million 
people 
infected 
+ 400,000 
new cases 
per year 
Asia / South 
Europe / 
Africa / 
South. 
America 
? 
Impression of 
skin by Guinean 
worm 
63 1 Tropics 
(Africa / 
Asia) 
0 
Arrelevance infections 
Dengue fever 1,500  Tropics / 
subtropics 
++ 
 
1 2 3 4 5 
Yellow fever +++  Africa / Lat. + 
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America 
Japanese 
encephalitis 
+++  South / 
Southeast 
Asia 
+ 
Other arbovirus 
diseases 
+++   + 
 
Everywhere, malaria is a prevalent disease that spreads by 
carriers, and annually causes death from one to two million 
people. It is estimated that an annual death of another million 
people may occur due to climate change by the middle of the 
twenty-first century. 
Carriers of malaria can spread to the winter isotherm of 
16oC, as the development of a parasite does not occur below this 
temperature. Epidemics occurring in higher mountainous areas 
usually occur at higher average temperatures. Destruction of 
forests also affects the spread of malaria, as in cleared cities 
there is a plethora of freshwater small reservoirs in which larvae 
of malaria mosquitoes can develop. 
Since climate change affects the habitat of species, which 
causes a potential reduction in biodiversity, parasitic insect 
carriers will seek new hosts. Zoonotic diseases often represent a 
source of infection for humans, and usually their effects are 
manifested after changing the environment or changing the 
nature of human activity. Many "newly emerged" human diseases 
are in fact persistent zoonotic diseases. For example, the 
hantavirus that caused the deaths of people in the south-eastern 
part of the United States has been present in rodents for a long 
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time and it is believed that arousal may be related to a change in 
climatic or environmental conditions. 
 
Consequences for the seas 
 
Climate change may further affect public health, causing 
harmful "flowering" of the seas due to the proliferation of 
phytoplankton (algae). Reproduction of phytoplankton is a global 
consequence of the lack of control over soil erosion, irresponsible 
use of agricultural fertilizers and the dumping of waste in coastal 
waters. All this leads to the enrichment of water with nutrients, 
which increases the growth of algae. Conditions that contribute to 
such growth may be accompanied by an increase in the 
temperature of the surface layer of seawater, which is expected 
due to global warming. The further increase in the number of fish, 
crustaceans and molluscs (consuming algae), along with the 
widespread use of pesticides, toxic to fish, will further lead to 
unprofitable reproduction of plankton. 
"Red whirlwinds" that cause diarrhea and paralysis, 
poisoning with seafood causing amnesia, are among the first 
examples that are affected by overproduction of algae. It has 
been found that cholera vibrium can be transmitted by marine 
phytoplankton, so seaweed can be one of the vast sources that 
can trigger the epidemic of cholera. 
 
Stocks of food and food of people 
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Malnutrition is one of the main causes of infant mortality 
and childhood morbidity due to inhibition of immunity. Climate 
change can have an adverse effect on agriculture through both 
such long-term changes as decreasing soil moisture through slow 
evaporation, and more directly, through extreme weather patterns 
such as drought, flood (and landslides) and tropical storms. 
Plants can initially benefit from the assimilation of a lossy amount 
of carbon dioxide, which can enhance photosynthesis. Even with 
this, developing countries' agriculture will suffer the most, and an 
estimated 40 to 300 million people will be threatened by 
starvation as a result of climate change. 
It is also necessary to consider indirect environmental 
impacts on crops as the distribution of agricultural pests may 
change. 
 
Influence on the health of natural disasters and raising 
the sea level 
 
An increase in the temperature of the oceans can cause a 
rapid rise in the sea level from two to four centimeters over a 
decade, and it is expected that the extreme manifestations of the 
hydrological cycle will be expected to result in more severe 
weather conditions and storms. Such events will directly destroy 
housing and health infrastructure, such as sanitation and storm 
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water discharges. The vulnerability of the population of located 
coastal zones will be forced to move to safe places. Outbreaks of 
this overpopulation and poor sanitation may increase the spread 
of infectious diseases such as cholera, and the effectiveness of 
the transmission of infectious diseases will also increase as a 
result of overpopulation and the potential entry of infected people. 
Flooded sewage systems can exacerbate the situation, and 
should also consider the psychological effects of the post-
traumatic stress syndrome caused by large storms. 
Reserves of fresh water will decrease as a result of 
salinization of coastal sources and loss of agricultural plots due to 
salinization and flooding. For example, a rise in the sea level of 
one meter will cause the destruction of 15% and 20% of 
agricultural land in Egypt and Bangladesh, respectively. With 
regard to drought, the irrigation methods used can affect the 
areas of reproduction of insects and invertebrates that are the 
vector of diseases (eg, similar to Egyptian schistosomiasis), but 
the benefits or losses from such influences are difficult to assess. 
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Effect on the health of the destruction of the ozone 
layer 
 
Direct effect on the health of ultraviolet B-radiation 
 
Ozone specifically blocks the penetration of ultraviolet B-
radiation, which contains the most biologically destructive 
wavelengths of 290-320 nm. Ultraviolet B-radiation induces the 
formation of pyrimidine dimers in DNA molecules. If they do not 
recover, cancer can develop. The incidence of skin cancer of 
non-melanoma nature (carcinoma of the outer epithelium and 
basal cells) and melanoma, extends superficially, correlates with 
excessive exposure to sunlight. In the West, the incidence of 
melanoma increases by 20-50% every five years. If there is no 
direct relationship between the cumulative effect of ultraviolet 
radiation and melanoma, the incidence is related to the excessive 
effect of ultraviolet radiation during childhood. If the ozone layer is 
reduced by 10%, the incidence of skin cancer in non-lawn nature 
can increase by 26% annually, or by 300,000 people, and the 
incidence of melanoma may increase by 20% annually or by 
4,500 people. 
The development of cataracts covers half of all blindness 
cases in the world (17 million cases annually) and is associated 
with the dose-effect relationship with ultraviolet B-radiation. 
Amino acids and membrane transport systems in the lens of the 
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eye are particularly sensitive to photooxidation by oxygen radicals 
that are formed under the influence of ultraviolet B-radiation. The 
double effect of ultraviolet B-radiation can cause a 60% increase 
in the incidence of cataracts compared with the current level of 
morbidity. According to estimates of the United Nations 
Environment Program, a 10% reduction in ozone in the 
stratosphere will cause an annual increase in the incidence of 
cataracts by another 1.75 million people. Other influences of 
ultraviolet B-radiation on the organs of vision include 
photoceratitis, photoceratoconjunctivitis, the formation of yellow 
heel on the white ocular skin, the formation of a pterygoid pluvia 
on the cornea and climatic drip keratopathy. 
 
Indirect effects on the health of ultraviolet B-radiation 
 
Historically, terrestrial plants arose only after the formation 
of a protective ozone layer, as ultraviolet B-radiation inhibits 
photosynthesis. The weakening of C-plants that are susceptible 
to damage from ultraviolet B-radiation can lead to even more 
severe impacts on agriculture as a result of climate change and 
sea-level rise. 
Phytoplankton is at the heart of the food chain of the seas 
and also serves as an important source of carbon dioxide 
accumulation. Damage to the ultraviolet radiation of these algae 
in the polar regions, therefore, can cause loss of the marine food 
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chain and increase the greenhouse effect. The United Nations 
Environment Program estimates that the loss of 10% of 
phytoplankton will reduce annual CO2 consumption by the world's 
oceans by five gigatons, compared with annual anthropogenic 
emissions of carbon dioxide from burning minerals. 
 
 
HYDROMETEOROLOGICAL OBSERVATIONS IN UKRAINE 
 
It is reliably established that the average air temperature on 
the Earth's surface is indeed increasing in all regions of the world. 
As a result, the atmosphere undergoes a restructuring of global 
processes of heat and moisture transfer on all continents, which 
is accompanied by a sharp increase in natural disasters, such as 
droughts and floods, typhoons and tornadoes, landslides, 
landslips and so on. 
Ukraine, due to the size of the territory and the diversity of 
landscapes, is more affected by climate change than other 
Eastern European countries (Fig. 3.). 
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Fig. 3. Climate Change Map in Europe [9] 
 
It is established that the climate of Ukraine as well as the 
entire globe, for the whole period of instrumental observations of 
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warmth (Fig. 4), and the dynamics of climate change in Ukraine is 
largely synchronous with changes in the global climate. 
 
 
Fig.4. Change of the global temperature in the 20th century 
[164] 
 
The greatest positive changes in temperature have been 
noted in recent years. Warming in Ukraine is characterized by 
unevenness - periods of rapid increase in temperature changed 
by its deceleration, or cooling. In such periods, waves of frost 
cold are marked against the background of general warming, 
which presents danger to many sectors of the economy, including 
agriculture (Fig. 5). 
Over the past 50 years, the average temperature on the 
planet has risen by 0.8° C. The greatest temperature increase is 
observed on the European continent, especially in its northern 
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part. The temperature increase accelerates. Already, the rate of 
warming is estimated at 1.95°C / 100 years.  
 
 
Fig. 5 The coldest and warmest months and years in 
Ukraine (1891 - 2011) [155]. 
 
Abnormally cold winters and hot summer months, which 
now come by 40% more often than in the middle of the twentieth 
century, are associated with global warming. The number and 
intensity of extreme weather phenomena (storms, tropical 
showers, etc.) is increasing. 
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Studies of the climate of Ukraine [157-160] indicate that 
over the past decades, the temperature and some other 
meteorological parameters are different from the values of the 
climatic norm (averaged over the period 1961-1990). According 
to V.O. Balabukh [158], the average annual air temperature over 
the past twenty years (1991-2010) increased by 0.8°C relative to 
the climatic norm. The Fifth National Communication on Climate 
Change [56] noted that 
The most significant increase in air temperature occurred in 
January (approximately 2°C). In the extreme north-east of the 
territory of Ukraine, according to the climatic norm (1961-1990), 
an isotherm -6°C passed, while during the period 1991-2010. an 
isotherm of -4°C passes there [158] (см. рис. 6, 7). 
 
Fig. 6. The average winter air temperature near the ground 
over the period from 1961 to 1990 [160] 
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Fig. 7. The average winter air temperature near the ground 
over the period from 1991 to 2010 [160] 
 
There is a clear increase in air temperature in the territory 
of Ukraine for the period 1991-2010. in relation to the years 1961-
1990. In July, the air temperature increased throughout the 
territory Ukraine at 1.0-1.5°C. In the west, there is an isotherm of 
19°C instead of 18°C; In the south, an isotherm of 22°C, which is 
not was observed on the temperature map for the standard 
climatic period (Fig. 8, 9). 
In connection with global climate change, which affects the 
transformation of the regional climate and the importance of 
individual meteorological values, the average monthly air 
temperature in Ukraine over the past two decades has changed 
compared to the period 1961-1990. 
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Fig. 8. The average summer air temperature near the 
ground over the period from 1961 to 1990 [160] 
 
Fig. 9. The average summer air temperature near the 
ground over the period from 1991 to 2010 [160] 
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The air temperature became higher for most months and in 
general for the year, only in September, November and 
December it decreased insignificantly [158]. Also, changes in the 
values of extreme (maximum and minimum) temperatures are 
observed. The minimum temperature has increased almost all 
months and as a whole for a year. In the age-old course of the 
maximum temperature in the winter months, especially in 
January, there has been a trend towards its growth. In the 
summer months and for the year as a whole, the trend towards a 
change in the maximum temperature by trend is insignificant, but 
in recent years the maximum temperature has increased [161]. 
Significant changes occurred in the onset of the spring and 
autumn seasons (the transition of air temperature through 0°C) - 
the transition of air temperature through 0°C in spring in the 
whole territory occurs earlier: in the Crimea - for 5-6 days or 
more, in the south-west - for 4-5 days, in the west - for 3-4 days, 
on the shores of the Black and Azov Seas - for 2-4 days, in the 
rest of the territory - for 1-2 days compared to the climatic norm, 
in the mountains of the Crimea crossing through 0°C did not 
move in time, and on the southern coast of the Crimea the air 
temperature did not drop to 0°C or lower [161]. 
Because of global climate change, which affects the 
transformation of the regional climate and the importance of 
individual meteorological values, the average monthly air 
temperature in Ukraine has changed over the past two decades. 
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The air temperature became higher for most months and in 
general for the year, only in September, November and 
December it is slightly decreased [12]. 
Changes in the values of extreme (maximum and minimum) 
temperatures are also observed. The minimum temperature has 
increased almost in all months and on the whole for a year. In the 
century-old course of the maximum temperature in the winter 
months, especially in January, there is a trend towards its growth. 
In the summer months and for the year on the whole, the 
tendency to change of the maximum temperature is insignificant, 
but in recent years the maximum temperature has increased [13] 
(Fig. 10). 
 
 
Fig. 10. Dynamics of temperature rise in Ukraine [9] 
 
Warming increases in the direction from the south to the 
north and exceeds 1°C in the northern areas. Climate change has 
some seasonal peculiarities. In winter, the greatest increase in 
Annual average Spring Winter 
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the average monthly temperature is observed and in the central 
and northern regions of Ukraine it  reaches 2°C. 
Significant changes occurred in coming of spring and 
autumn seasons - the temperature transition through 0°C in 
spring throughout the territory occurs earlier: in the Crimea - by 5-
6 days or more, in the south-west - by 4-5 days, in the west – by  
3-4 days, on the shores of the Black and Azov Seas - by 2-4 
days, in the rest of the territory - by 1-2 days compared to the 
climatic norm [13]. 
In 1991-2011, new records of high and low average 
monthly air temperature in 100 years was repeatedly registered in 
Ukraine. The frequency and duration of the summer heat season 
(with air temperature above 25°C and 30°C) has increased. 
Droughts began to occur more often and in larger territories; they 
happened once in 2-3 years and covered from 10 to 30 percent of 
the country's territory, then in 1989-2011 they almost doubled and 
began to spread to areas that traditionally belonged to a zone of 
sufficient moisture. 
In Ukraine, as in the entire Europe, there is a decline in the 
continental climate - a decrease in the amplitudes of the seasonal 
course of surface temperatures, an increase in the repeatedness 
of extreme values of some meteorological values. 
The peculiarity of warming of the climate in Ukraine and in 
its simultaneous occurrence is in the fact that the surface 
temperatures rose in those regions and in those months that 
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were previously colder, and in the areas with higher temperature 
background, the surface temperature has changed less. 
An important feature of the current climate of Ukraine, 
which has its manifestation in all seasons of the year, is sharp 
changes of daily air temperatures within 10-15°С for 1-2 days. 
Sharp weather changes are accompanied by all kinds of 
dangerous and natural meteorological phenomena. Their number 
and intensity have also increased significantly. 
In addition, in recent decades there have been some 
changes in global atmospheric circulation. The influence of the 
Atlantic and the Mediterranean on the climate of Ukraine has 
intensified. Since this process is a long-term one, strengthening 
of the western influence will continue, especially in winter, 
causing its easing and approaching Western European and will 
cause further warming of winter. 
Possible changes in the average temperature in winter and 
summer until the end of the century: 
• The south of Ukraine: 
- average temperature in summer is +28 ... + 30°С (now 
+21 ... + 23°С), 
- in winter +2 ... + 5°С (now -3 ... 0°С) 
 
• Central and Northern Ukraine: 
- average temperature in summer is +24 ... + 25 С (now 
+18 ... + 19°С), 
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- in winter +2 ... + 4°С (now -3 ...- 5°С) 
There was a redistribution of rainfall in the regions of 
Ukraine by season: during the winter season the amount of 
precipitation in the whole country decreased, in autumn, on the 
contrary, it increased slightly, in spring and in summer - it 
changed insignificantly (Fig 11). 
 
 
Fig. 11. Redistribution of precipitation by season for 1991-
2011 in comparison with the climatic norm [15] 
 
The amount of atmospheric precipitation for the territory of 
Ukraine has changed insignificantly, but the nature and intensity 
of their loss has changed noticeably. In recent years, there has 
been an increase in the number of cases in which a half or a 
monthly rainfall falls within a few hours [14]. 
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The prevalence of precipitation has also changed. In some 
regions (northern and partly southern regions) there was marked 
a significant increase (up to 40 millimeters), and in other changes 
did not occur or rainfall decreased. 
Rainfall 
• South, Center, East of Ukraine: 
- in summer it will decrease by 35-40% 
- in winter it will decrease by 20% 
- Annual river runoff may decrease by 10-20% by the end of 
the century, and in the southern and eastern regions - up to 50%. 
• Water shortages for the needs of the population, 
agriculture and industry 
• Effect of precipitation will increase 
- by increase in temperature 
- by reproduction of pests 
- by extreme weather conditions 
The dangerous consequence of instability of the climate is 
natural disasters. In recent years, their number has increased; in 
many cases, they are catastrophic, leading to human casualties 
and significant losses in the economy. In 1990-2011, the number 
of rare meteorological phenomena, which were observed only 
once in 50 or 100 years, increased by one and a half to two 
times. These are lumbering winds, rainfall in the form of hail at an 
unusual time of the year, tornadoes in areas where they have not 
occurred before, or in months atypical for them. In Ukraine, the 
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most common spontaneous meteorological phenomenon is very 
heavy rain, which can cause catastrophic downpours, mudflows, 
floods, flooding of significant areas of agricultural land, residential 
and industrial premises and even lead to a change in the 
landscape [16]. For the period of 1986-2010 there were fixed 
1355 cases of such rain (this is 44% of the total number of natural 
meteorological events observed in Ukraine during this period). On 
an average 53 cases of heavy rain are recorded each year [17]. 
Repeatability of very heavy rain in different years can vary 
significantly depending on the synoptic processes, but despite 
this, their number for the period of 1996-2010 in comparison with 
the period of 1986-1995 has significantly increased (Fig. 12). 
 
Fig. 12. Dynamics of cases of very heavy rain during the 
period of 1986-2010. [16] 
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In addition, the distribution of cases of very heavy rain 
unevenly across Ukraine - by number of cases Crimea is 
allocated (on average 17 cases per year), Transcarpathian (12 
cases), Ivano-Frankivsk (7 cases) and Chernivtsi (6 cases) area. 
In other areas, both Normally, there are 1-2 cases of heavy rain 
in a year. Also increases the number of very heavy rains that 
cover significant areas. The highest frequency of very heavy rains 
(30 mm and more for 12 hours or less) for the whole territory 
Ukraine is typical for the summer season - 61% (Fig. 13). 
  
Fig. 13. Frequency of very heavy rains in Ukraine in 
different months [162]. 
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The second place among the spontaneous meteorological 
phenomena is a strong wind (19%) and phenomena associated 
with it (a flurry, a tornado, a dust storm). For the period 1986-
2010. 398 cases of strong wind were recorded. If we take into 
account all the wind activities in the complex (a flurry, a tornado, 
a dust storm, a strong blizzard (during the cold period), 830 cases 
associated with a strong wind (27% of the total number of natural 
disasters) [163]. 
In winter, heavy snowfalls are quite frequent on the territory 
of Ukraine, which can lead to disruption of the normal functioning 
of the municipal services, road and rail transport, interruptions of 
power lines and communications, disruption of the work regime at 
construction sites. A very heavy snowfall is a snowfall with a 
rainfall of 20 mm or more in 12 hours or less. 
In recent years, there has been a cases of strong fogs on 
the territory of Ukraine: for the five-year period 2006-2010. 51 
cases of manifestation of this spontaneous meteorological 
phenomenon were observed, and for 2006-2010, - already 143. 
During the same period, the number of cases of a large hail, 
squall, strong ice, a strong blizzard, strong complex formations 
increased [163] (Fig. 14). 
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Fig.14. The incidence of natural meteorological events from 
1986 to 2010 year over five year periods in Ukraine [160] 
 
According to the hydrometeorological service of Ukraine, 
the summer of 2010 was the hottest in the last 100-120 years of 
meteorological observations. Scientists attribute this 
phenomenon solely to climate change. In Ukraine there were 
abnormally high temperatures, close to the temperatures of the 
record-hot summer of 1936. From the middle of July to the end of 
August, the average daily air temperature exceeded the norm by 
5-10°C, and in the northern-eastern regions - by 11-12°C, it was 
25-28°C, and on separate days it was 30-32°C. 
The maximum daily temperature in the central, eastern and 
southern regions of Ukraine was kept at the mark + 30°С for 35-
40 days, and sometimes it was raised to + 40-42°С. The amount 
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of precipitation did not exceed 2-10 millimeters, although in some 
areas rain showered. Reserves of productive moisture in the soil 
of the agricultural land was 20-30 percent lower than the average 
long-term indicators. 
The atmospheric phenomena, which can lead to significant 
negative consequences, also include heat waves (a period of 
abnormally hot weather, which manifests itself on a certain 
territory). Over a hundred -year period, the highest frequency of 
occurrence of this phenomenon on the territory of Ukraine was 
observed during 2001-2010. In addition, it was during this period 
that the most powerful heat waves were recorded (Table 2). 
Climate change threatens with high waters and floods, 
which afflicts 27 percent of Ukraine's territory. The most 
vulnerable in this respect are the mountainous and foothill areas 
of the Carpathians. Over the past 20 years, strong floods in these 
areas have been observed in 1980, 1992, 1993, 1995, 1997, 
1998, 2001, and 2008 (Fig. 15). 
High waters in the west of Ukraine was a natural disaster 
that occurred in the summer of 2008 due to intense 
thunderstorms and it resulted in a sharp rise in water levels in the 
rivers. The peak of the floods fell on July 23-27, it was considered 
to be the largest in the history of Western Ukraine over the past 
60 years. 
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Table 2. The most powerful heat waves in Ukraine for the period 
of 1911-2010. 
Station of 
observance 
The highest 
cumulative 
Тmax 
0С* 
Date Duration, 
days 
Kyiv 108.6 31.07-17.08.2010 18 
Lviv 3.8 28.06-03.07.1938 6 
Lubni 103.2 31.07-17.08.2010 18 
Kharkov 117.0 30.07-18.08.2010 20 
Lugansk 127.8 26.07.18.08.2010 24 
Vinnitsa 75.5 10.08-24.08.1946 15 
Uzhgorod 45.1 22.07-09.09.1994 19 
Chernovtsi 70.1 09.09-22.08.1946 14 
Odesa 46.4 05.08-16.08.2010 12 
Izmail 46.3 16.07-25.07.2007 10 
Genichesk 23.0 24.07-30.07.2001 7 
*Тmax 0С - the cumulative temperature is calculated as the 
sum of the differences between the maximum daily air 
temperature and a certain limiting value, which depends on the 
definition of the heat wave used [18, 19] 
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Fig. 15. A map of areas affected by floods (indicated by 
blue) [165] 
 
Mostly affected areas were the Carpathian Mountains, near 
Carpathian and Transcarpathia. Human settlements in the valleys 
of major rivers that originate in the Carpathians, such as the 
Dniester and Prut were also affected. On July 31 the Verkhovna 
Rada of Ukraine declared the territory of 6 regions of Ukraine: 
Lviv, Ivano-Frankivsk, Ternopil, Chernivtsi, Transcarpathia and 
Vinnytsia to be zones of ecological emergency for 90 days, there 
were also affected southern districts of Khmelnitsky region. 30 
people died, including six children. 
After the flood peak on July 28 40,601 residential building 
and 33, 882 hectares of agricultural land were flooded, 360 roads 
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and 561 foot bridges were damaged, 680.61 km of roads were 
washed out in Lviv, Transcarpathia, Ternopil, Chernivtsi and 
Ivano-Frankivsk regions. The total flood damage was estimated 
as 3-4 billion grivneys. In addition to Western Ukraine 
neighboring regions of Moldova, Romania, Slovakia and Hungary 
were affected by flooding. 
Ukrainian environmentalists have expressed the theory that 
one of the main factors that led to such a devastating flood was 
massive deforestation in the Carpathians, which would take away 
a significant portion of rainwater. 
 
 
Hydrometeorological Observations in the South of Ukraine 
 
Wind pattern, humidity and temperature stratification are 
primarily related to the meteorological features of the coastal 
zones, which determine the greatest impact on the level of air 
pollution. 
Wind pattern is associated with pressure distribution and its 
seasonal changes. In winter, the wedge of the Siberian maximum 
is located above the main part of Ukraine, and a zone of reduced 
pressure is formed above the Mediterranean and Black seas. The 
region of Odessa, during this period, is in the weakly expressed 
area of the anticline baricity. During this period, the winds of the 
north - up to 49%, the southern and south-eastern directions 26% 
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prevail. In the summer, the influence of the Azores subtropical 
maximum is intensified, and its wedge goes far to the east, 
spreading over the Black Sea. There is an increase in the 
southern wind and a sharp decrease in the eastern one. At the 
same time wind conditions in winter and autumn have significant 
differences. In the spring (from January to April) the 
repeatedness of the winds of the southern direction increases. In 
the summer there is no clearly expressed advantage of the wind 
in one direction, and in October, the winds of all rumbs are almost 
equally probable. 
The highest frequency (60% over the year) of wind 
repeatability occurs at a speed of 4-5 m/s. The highest speeds 
are 5 - 6.7 m/s in December-January, the minimum is in the 
summer months. 
Windless conditions are noted relatively rarely, which is 
explained by the influence of the sea, with the presence of a 
constant gradient of pressure and temperature contrast. The 
average total length of windless conditions for a year is from 121 
to 620 hours. In the summer, the average wind velocity in all 
directions does not exceed 5 m/s. Repeatability of strong winds 
over 15 m/s is related to the winds of the eastern and north-
eastern directions. 
Within the city of Odessa, the highest wind speed is 
observed on the coast. The wind speed decreases to the center 
by 10-15 m/s in the winter and by 0.7 m/ s in the summer. In the 
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summer, thermal convection increases the turbulence of the 
atmosphere to form an "island of heat" that affects the speed of 
the wind (gaining) in the central part of the city. 
In the spring-summer period, the increase in repeatedness 
of the southern winds is due to the development of the breezy 
circulation, which greatly affects the potential of atmospheric 
pollution in Odessa region. 
The brisk circulation of air streams is characteristic of 
coastal cities, where there is virtually no resulting transport of 
pollutants, primarily determines the weak ability of the 
atmosphere, as regards the dispersion of impurities and the 
circulation of atmospheric pollution in the area inhabited by the 
north-western coast of the Black Sea. 
Odessa area belongs to the characteristic areas of the 
north-west airlift. Prevailing winds are western, northwest and 
southwest, including winds from the shore. Their total 
repeatability is about 42% in both brizzy and turbulent periods. In 
October-March, the winds of the eastern, south-eastern and 
southern directions are repeated making 34%, and in April-
September - 42%. In the winter, eastern and north-easterly winds 
are caused by the presence of steppe regions of the south-
western periphery of the wedge of the Siberian anticyclone. In the 
summer, the advantage of southern winds is due to the breeze 
course of air masses. 
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Breezes also affect the weather of the northern Black Sea 
coast. The direction of the coastal and sea breeze is 
accompanied by a peculiar daily flow of temperature and humidity 
of air. The peculiarity of daily fluctuations in temperature and 
humidity is due to the fact that the breezes are accompanied by 
advection of heat and moisture caused by the transfer of air 
masses from the sea or from the shore. 
The daily course of relative humidity is the opposite of the 
course of air temperature. The maximum is observed before 
sunrise, and with increasing air temperature relative humidity 
begins to decrease. After the arrival of the sea breeze, the air 
temperature falls and there is a sharp increase in relative 
humidity. In the afternoon, the relative humidity is slowly 
decreasing, and after changing the sea breeze to the coast it 
takes its usual course. 
The maximum moisture content during breezes is by 20-
30% higher than its average level, which can cause condensation 
of water vapor with the formation or delay of the dispersion of 
night mist. 
During the action of the sea breeze, the daily rate of wind 
speed is almost equal to the daily running of relative humidity. 
And the daily course of temperature reflects the average daily 
rate of wind speed. Increasing speed of wind from the sea causes 
a decrease in temperature and a corresponding increase in 
humidity. The transfer of heat in the breezes, as well as the daily 
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flow of air temperature, essentially depends on the speed of the 
wind. 
The daily course of the air temperature on the shore on a 
day with a breeze consists of two components: the usual daily 
flow associated with the sun's overheating, and a cold snap 
brought from the sea. 
At night, the winds prevail from the shore in the layer of air 
masses at 0-400 m, and at an altitude of 500-800 m, both coastal 
breezes and anti-breezes are often observed. Starting from a 
height of 900 m and higher, anti-breezes prevail. In the daytime, 
sea breezes predominate at a height of 600 m, and the 
appearance of breezes and anti-breezes is equally probable in 
the  layer of air masses at 700-1000 m. Antibreezes dominate at 
the altitude of 1000 m and higher. 
The arrival of a steadily stratified air from the smooth 
surface of the sea reduces the turbulent exchange oon the land in 
the daytime. The night breeze formed over the surface of the land 
is usually stably stratified. The weakening of the vertical turbulent 
transfer of moisture and heat (in combination with the stable 
stratification characteristic of breezes) prevents the development 
of convection and the formation of clouds in the coastal zone. 
If the cloud systems, which are kept by the daytime breeze 
at a certain distance from the sea, do not diffuse until the 
evening, then they, along with the coastal breezes, move to the 
sea, over which the thermal convection intensifies, which results 
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in the development of night rains and thunderstorms, first of all in 
the summer. 
So breezy streams in the city of Odessa penetrate into the 
land at a distance of 50-75 km, and from the land to the sea by 
23-35 km. Breezes represent a closed circulatory system, where 
airflows in the afternoon are directed from the sea to land in the 
surface layer and at the height of more than 200 m the opposite 
direction (antibreeze) is noted.  
Substantial and elevated temperature inversions play an 
important role in the formation of atmospheric pollution 
throughout the year. In the autumn-winter period, the high 
potential of pollution is caused by surface inversions with a 
thickness of the inversion layer of 300-400 meters, the 
repeteability of ground inversions with a minimum ceiling at night 
reaches 78%. On the contrary, the increased repeatability of low 
elevated inversions (up to 45%) is noted in the daytime. 
As it can be seen from Table 3, taking into account the 
characteristic weather conditions, climatic and meteorological 
parameters of the atmosphere, determining the potential of 
pollution in the zone of the northern Black Sea coast, three 
characteristic zones can be distinguished - steppe, seaside and 
Danube. 
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Table. 3. Average annual values of climatic parameters of typical 
regions of the Northern Black Sea 
Climatic 
zones 
Meteorological characteristics 
Ground inversions 
Repeatability of 
winds 
Fog 
Repeata-
bility % 
Force km Intensity˚
С 
Wind 
speed 
м/с 
Windless 
condition 
Period 
(hours) 
Steppe 35 0.41 2.6 26 13 540 
Seaside 29 0.32 2.5 12 10 250 
Danube 
region 
40 0.42 2.6 32 17 239 
Moderate 30-40 0.4-0.5 3-5 20-30 7-12 100-550 
Increased  30-45 0.3-0.7 2-6 10-30 10-25 100-800 
        
Temperature inversions, in combination with windless 
condition or light winds, create favorable conditions for the 
accumulation of contaminated air in the coastal zone of coastal 
cities - forming a so-called "zone of inversion roof". 
Thus, the meteorological features that are inherent to 
coastal areas and, above all, closed circulatory flows, affect the 
formation of a gradient of concentrations of pollutants in the 
atmosphere, which contributes to the concentration of chemical 
substances in the ground zones of atmospheric air in Odessa. 
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MEDICAL CLASSIFICATIONS OF CLIMATE AND WEATHER 
 
Weather-dependent diseases are the following diseases: 
coronary heart disease, hypertension, cerebrovascular disease, 
obliterative endarteritis, chronic nonspecific lung diseases, 
bronchial asthma, rheumatism, gemmorragic diseases, stomach 
ulcer and duodenal ulcer, chronic gastritis, kidney and urinary 
tract diseases, diabetes mellitus, neuropsychiatric disorders, 
glaucoma, some skin diseases. 
The exacerbation of a chronic disease or disadaptation of a 
healthy body is influenced by two main groups of factors: internal 
and external. 
Internal factors are the lack of psychological culture 
(incorrectly implemented stress), violation of biological rhythm, 
partly genetic predisposition to one or another disease, and partly 
the constitution, age and gender. 
External factors are the changes in our environment: 
climate, weather, social factors, various physical and chemical 
and biological changes (the latter include: acceleration, overload, 
vibration, the effect of high and low temperatures, pressure, 
sound, laser radiation, electrical trauma, poisoning emissions 
from industrial enterprises, radiation exposure, viral, bacterial and 
other epidemics). 
From internal factors, the most actual lack of psychological 
culture, as a consequence of the conflict between the biological 
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potential of man and the progress of technology. It largely 
determines the modern features of human health. 
Also, there is an actual violation of the natural biological 
rhythms that provide the adaptation of the organism to the 
external environment. The main cause of violations is a situation 
where economic, sociological and technical factors exceed the 
pace and levels of biological adaptation (IV Davydovsky). Due to 
the biorhythms, the internal development of the organism and the 
increase of the resistance to the action of factors of the 
environment occur, which will be partly discussed later. 
The problem of weather actions on a person is closely 
related to one of the general laws of processes occurring in 
nature - their periodicity. Under biological rhythms understand the 
cyclic fluctuations in the intensity and nature of biological 
processes and phenomena that are periodically repeated. It is 
assumed that the biorhythmological structure of the organism is 
inherited and the majority of rhythms arise spontaneously in 
ontogenesis. Biorhythms are an important link in the 
manifestation of the general mechanism of adaptation. 
The general mechanism of adaptation is influenced by 
various types of rhythmic changes in the body. These adaptive 
rhythms are: daily, monthly, seasonal and annual. 
In our time, the greater is the violation of the daily 
(circadian) rhythm. A bit less, but not less important are violations 
of the seasonal rhythm. 
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At that time when the physiology of a modern person was 
formed, liveliness intensified from dawn and completely ended 
with the onset of darkness. In winter, when the day is short, a 
person only wastes accumulated during the summer stocks, and 
his physical activity was the smallest of all seasons of the year. 
Man lived in full harmony with nature: in the daytime - hard 
physical work, at night - rest. Decreased energy consumption of 
the organism, decreased the magnitude of the main metabolism, 
the pulse was arranged, blood pressure declined, blood sugar 
decreased, trophotropic processes intensified. Accordingly, at 
night, the excitability of the cerebral cortex, muscle strength and 
efficiency decreased to a minimum. Now the scale of 
physiological perversion is such that almost 40% of the 
population may have a sharp increase in blood pressure every 
day. And with this you can distinguish three circumstances: 
1.  Violation of natural rhythms is a consequence of modern 
scientific and technological revolution, the importance of which is 
now increasing in geometric progression. 
2.  Negative factors of the weather are particularly 
pronounced in the critical dates of individual biorhythms (physical, 
emotional, and intellectual cycles). 
3.  Many chronic and some acute diseases have a clear 
seasonal dependence. So, for example, І.І. Mark distinguishes 5 
groups of diseases: 
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- with spring-summer maximum and autumn-winter 
minimum (photodermatosis, pelagra, pernicious anemia, etc.); 
- with summer-autumn maximum and winter-spring 
minimum (acute and chronic gastroenteritis, colitis, salmonellosis, 
dysentery, etc.); 
- with autumn-winter maximum (bronchial asthma, acute 
nephritis, angina); 
- with winter-spring maximum and summer-autumn 
minimum (avitaminosis, cerebellar pneumonia, tuberculosis); 
- with autumn and spring maximum and the elderly (acute 
respiratory disease, bronchiectasis, endocrine diseases, 
hypertonic disease, angina pectoris, psoriasis, etc.). 
From external factors at present, social factors occupy one 
of the main places in the dysadaptatsionnoy action. These 
include: urbanization (the gap between the biological nature of 
man and the modern way of life), global catastrophes (wars, 
natural disasters, the collapse of the economic and political 
system), and others. On the whole, this group of factors is most 
studied, because by virtue of its effect, it is quite substantial, but 
operates at a certain time, for example, only a few years or 
decades, and accordingly, society is more focused on correcting 
these factors as more likely to be overcome. 
Climatic factors also refer to widespread. 
- The climate dictates to the body certain requirements of a 
physiological nature, which, if ignored, can harm the health; 
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- The climate determines the circle of pathogenic microbes 
in the environment and the clinical signs of diseases caused by 
them; 
- Depending on the climate, certain crops are grown, certain 
animals are bred and the corresponding food is determined. 
Thus, the welfare, nutrition, education and general development 
of people, closely related to their health, depend largely on 
climate (ADM Braieson, KO Soutar, 1994). Among the harmful 
climatic factors, habitats are noted, for example, in tropical 
countries (heat, humidity, underdeveloped medical and sanitary 
services), in the countries of the northern latitudes (cold, uneven 
exposure to ultraviolet radiation during the year, lack of oxygen), 
in high-mountain countries (lack of oxygen, cold, lowering 
atmospheric pressure). 
Any locality can be conventionally divided into areas with 
moderate and extreme climatic effects. 
However, the most common, but less well-known and 
accordingly less corrected, is the weather (helio-
meteopathological) factor. The most widespread it is that far from 
all the population of our planet is fighting, suffering from 
economic disasters or living in an area with extreme climatic 
action, but the atmospheric and geologo-geophysical 
environment covers all living Earth and its least change concerns 
everything. By force of action he is not as pronounced as social 
factors, but accompanies a person throughout his life. 
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Especially weather (geliometeotropic) factor becomes 
relevant in modern times. This is due to one reason - an increase 
in the role of scientific and technological progress. 
On the one hand, scientific and technological progress 
destroys exhausting, non-mechanized forms of labor, creates 
remedies for a number of diseases, increases life expectancy, 
improves people's health, and more and more fully implements 
the abilities of large contingents of the population. On the other 
hand, there is an increase in reverse phenomena: there are 
significant harm associated with the intense growth of 
environmental pollution, violation of the ecological balance, 
lowering the level of physical activity and increasing 
psychoemotional tension. 
The urgency of the weather factor in our time due to the fact 
that some of the effects of NTR significantly increase helium 
meteotropy of the organism. Very important consequences of the 
scientific and technological revolution, in the sense of influence 
on increasing heliometheotropy, are the following: 
1. Acceleration of all demographic processes and changes 
in the state of health in a short period of time, associated with the 
socio-political and socio-economic development of the population 
of the world, as stipulated above, the scientific and technological 
progress and radical change in the image of life led to the fact 
that developed countries have developed a new type of 
pathology: 
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- determined a number of diseases that have a high 
prevalence and is one of the main causes of mortality of the 
population - in particular, diseases of the cardiovascular system. 
Only in 1967 the number of deaths from hypertension and 
atherosclerotic cardiosclerosis in comparison with 1960 has 
doubled (GI Kositsky). At the same time in Ukraine, as in the CIS 
countries, elevated blood pressure is observed in 44% of the 
population, which, apparently, is not yet a limit; 
- A group of important, but previously rare diseases was 
diagnosed: diseases of the endocrine system, nutritional disorder, 
metabolic and immune disorders, allergic disorders, as well as 
glaucoma, congenital anomalies, some blood diseases, etc. 
- the nature of the course of the usual diseases, especially 
the chronic type of pathologies, has changed, there were forms 
that were difficult to diagnose, erased, atypical, with an increase 
in the latent period, that is, there is a continuous chronization of 
the pathology; 
- there was an increase in multiple pathology (multiple 
causes of death, combination of various diseases in one person, 
deviation of a complex nature from physiological norms); 
- there has been acceleration of the physical development 
of the younger generation (acceleration), there is an increase in 
disharmonious physical development. Changes in the way of life, 
nutrition, and adynamicity have led to an increase in the 
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proportion of people with excessive body weight and the 
corresponding impact on the health of the population. 
2. There was a sharp increase in the proportion of urban 
population, the change in the nature of labor involved in 
production, increase in the proportion of literate population. 
At present, the percentage of urban population in 
developed countries is at least 70%, which is understandable 
without any comments. 
Characteristic features of modern production are - an 
increase in the pace of labor, its pronounced emotional character, 
a decrease in the share of physical labor as a result of 
mechanization and automation of production, decrease in motor 
activity; 
3. Increased number of neuropsychic disorders. 
The complication of the emotional life of a modern person, 
contributing to the formation of a highly excitable subcutaneous-
cortical complex, sometimes not controlled by the bark, often 
leads to pathological outcomes, especially in the case of 
improper response to stress. 
Nervous-psychic stress, which varies in urban and rural life, 
can explain higher morbidity and mortality from coronary heart 
disease in the capital cities and large cities (T.V. Karsaevskaya, 
A.T. Shatalov, 1975). If at the beginning of the 20th century the 
main causes of death were tuberculosis and pneumonia, 
nowadays the greatest threat is represented by cardiovascular 
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diseases, cancer and neuropsychiatric disorders (Y.P Lisitsyn, 
1987); 
4.  There was an increase in the life expectancy of the 
population. 
According to the United Nations, in 1950, the world's 
population was about 200 million people aged 60 years and 
older. By 1975, this number has increased to 350 million. 
According to UN forecasts, by 2000 this figure should be about 
590 million, and by 2025 will exceed 1100 million, that is, it will 
increase by 224% compared to 1975. More than 80% of all 
deaths from cardiovascular disease are due to people over 60 
years of age. Thus, the aging population in the most active way 
affects the structure of its mortality and morbidity, increasing the 
importance of chronic pathology; 
5. The level of pollution of the atmosphere has increased. 
Unfavorable weather conditions can still negatively affect the 
level of air pollution by emissions from industrial enterprises and 
vehicles. 
All of the above only explains the sharp increase in the 
heliometheotropy of the population at the present time, but the 
effects of weather the human body has experienced and fifty one 
hundred thousand years ago. Only then did he unquestioningly 
obey his influence, moreover, he had previously experienced its 
change and was preparing for its changes, like any other beast. 
The weather for him was part of the higher forces. For him, there 
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was no better holiday than a clear sunny day, which makes it 
possible to get a living, to repel from enemy raids or to arrange 
his dwelling. That is, to the whole of our urbanization and the era 
of environmental pollution, the weather determined human 
behavior - the more irritating the weather was, the less was the 
physical activity of the primitive man. In a drain or a veil, she 
warmed up to the fire, and did not engage in hunting and did not 
fight. Since then, our physiology has not changed much, and in 
the age of urbanization, we generally ceased to adhere to those 
rules and began to count on stroke, heart attack, and eventually 
life, from the outside, seemingly healthy people. After all, this is 
not a war and these causes can be foreseen. But modern 
civilization holds us firmly in our revolutionary hands. 
Also, heliomelectroactivity passes through several phases. 
According to the opinion of GM Danishevskogo, 
geliumometeoraktsii can be considered as a dynamic process, 
which includes several successive phases: the initial, the phase 
of restructuring the dynamic stereotype, the phase of stable 
adaptation. That corresponds to all the general laws inherent in 
any pathophysiological process. 
Depending on the degree of manifestation of 
heliometreaction, there are three degrees of severity (VF 
Ovcharova et al., 1974): 
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easy - complaints of a generally general nature - poorly 
expressed malaise and psychoemotional disorders, fatigue, 
decreased ability to work, sleep disturbances, joint pain. 
the average - general ailments, hemodynamic shifts, 
amplification or appearance of symptoms characteristic of the 
underlying disease. 
severe - acute violation of cerebral circulation, severe 
hypertensive crisis, exacerbation of ischemic heart disease, 
asthmatic attack, etc. 
 
From the point of view of prevention of influence on human 
health, classifications and characteristics are of great importance, 
including medical, climate and weather. 
Climatic conditions of the area are characterized by certain 
geographical laws. Depending on the main climatological 
indicators (temperature, pressure, humidity, precipitation, light 
climate, wind regime, etc.), and based on the geographical 
latitude of the terrain, seven major climatic zones are 
distinguished (Table 4). 
In Ukraine, there are five climatic zones: Polissya, Forest-
steppe, Steppe, Carpathians, Southern coast of the Crimea 
(Table 5, fig. 16). 
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Table 5. Climate bands of the Earth 
Name 
climatic zone 
Geographic 
Latitude 
Average annual 
temperature 
Surface type 
Tropical ±13
0
 latitude +20-24
0
С Evergreen 
forests, jungles 
Hot  13-26
0
 -“- +16-20
0
С Forests, steppe, 
desert 
Warm 26-39
0
 -“- +12-16
0
С Forests, steppe, 
desert 
Moderate  39-52
0
 -“- +8-12
0
С Forest-steppe 
Cold 52-65
0
 -“- +4-18
0
С Forests 
Strict  65-78
0
 -“- 0-4
0
С Forests, tundra 
Polar 69-90
0
 -“- -4
0
 and below Tundra 
The relief of the terrain (plain, rough, mountains) and 
elevation above sea level is essential. 
 
 
Fig.16 Natural zones of Ukraine [166] 
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Odesa 
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Polissya 
Forest-steppe 
Steppe 
Table 5. Climatic zones of Ukraine [166] 
Name of 
the zone 
Zone borders 
Temperatures, 
0
 С 
Precipi-
tation, mm 
total 
number 
of days 
with 
precipi-
tation 
averag
e air 
humi-
dity 
duration 
of snow 
cover, 
days 
Average 
January 
Average 
July 
Average 
annual 
Minima
l 
Maxim
al 
1 2 3 4 5 6 7 8 9 10 11 
Polissya  North: 
Ukrainian 
borders 
South:Lutsk, 
Shepetivka, 
Zhutomir, 
Kyiv, Nizhun, 
Konotop 
-4.5-
7.8
0
С 
+17-
18
0
С 
+19-
20
0
С 
5.5-7.0
0
С -32-
35
0
С 
+35-
36
0
С 
500-600 170-190 30-
60% 
100-110 
Forest-
steppe 
North: Lutsk, 
etc 
South: 
Kotovsk, 
Kirovograd, 
Kremenchuk, 
Poltava, 
Kharkiv 
-7-8
0
С +18-
21
0
С 
+11-
14
0
С 
-31
0
С +35-
38
0
С 
500-700 150-170 30-
60% 
90-100 
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1 2 3 4 5 6 7 8 9 10 11 
Steppe North: 
Kotovsk, etc  
South: 
Coasts of the 
black sea 
and Azov 
sea (except 
the southern 
coast of the 
Crimea) 
-5-2
0
С +20-
21
0
С 
+12-
15
0
С 
-30
0
С +40
0
С 250-300 120-150 freque
nt dry 
winds 
70-90 
The Carpa-
thians  
Carpathian 
mountains 
and feet of 
the 
mountains 
-7-8
0
С +18-
21
0
С 
+14-
15
0
С 
-26
0
С +31
0
С 800-900 180-200 60-
75% 
60-70 
Southern 
coast of 
the Crimea 
Southern 
slopes of the 
Crimean 
mountains, 
sea coast  
+4
0
С +24
0
С +15-
16
0
С 
-10
0
С +40
0
С 400 130-160 60-
64% 
0-30 
 
In accordance with the medical climatological classification, 
several climatic regions are distinguished in Ukraine: the north-
eastern, central, western, Carpathian, Transcarpathian, and 
southern climatic regions. 
The north-eastern climatic region include Sumy, Chernigov, 
Lugansk, as well as the northern part of Kharkov. The climate of 
Kiev, Zhitomir and Rivne regions correspond to the continental 
climate.  
The maximum air temperature in the summer reaches 
+39°C, in the winter - to -25, -35°C. The eastern and south- 
eastern winds predominate, but the north and north-western 
winds very often blow. Relative air humidity in the winter is higher 
than in the summer, about 500 mm of precipitation falls during the 
year. 
The climate of the central regions of Ukraine differs from 
the north-eastern climatic region as it is less continental, although 
the annual amplitude of the air temperature is almost equal to 
that in the north-eastern part. 
A higher average relative humidity is observed in this region 
due to a large amount of precipitation. The western and north-
western winds prevail. 
The central climatic part of Ukraine may include Kharkiv, 
Cherkassy, Kiev, Vinnytsia, Zhytomyr and other regions where 
there are many climatic health resorts, therapeutic areas, 
sanatoria and health institutions. 
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The combination of large tracts of coniferous and mixed 
forests with steppe open spaces in this area, a large number of 
picturesque places, an abundance of rivers and lakes make this 
climatic region very attractive for rest and treatment and give it a 
special resort value. The climate of the Carpathian region, which 
includes Lviv, Volyn, Ivano-Frankivsk, Chernivtsi and other 
regions, due to the penetration of air currents from the Atlantic 
Ocean, is much milder. Summer is usually warm, winter is 
moderately mild, however, there may be hot days with a 
temperature of +32-34°C, and in the winter the mercury column 
can drop to -25-30°C. High relative air humidity is observed in this 
region, 700-800 mm of precipitation falls during the year. 
Western, south-western and southern winds predominate. 
Autumn and spring are rainy, with a lot of foggy days. 
The climate of the Transcarpathia is significantly different 
from that of the Carpathian region. The summer is moderately 
warm here, the winter is not cold. The average air humidity in 
summer is 67%, in winter it rises to 8%. In different parts of the 
region, there is a different amount of precipitation. A great variety 
of climatic features is determined by the Carpathians and a 
peculiar relief of the terrain. 
The climate of the southern regions of Ukraine, which 
includes Odessa, Kherson, Nikolaev, Zaporozhye and Donetsk 
regions as well as the Republic of the Crimea, is characterized by 
a large number of sunny days, hot summers, short, mild, 
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moderately warm winters with little precipitation. This climatic 
zone, despite the seaside location, retains many features of the 
continental climate, with the exception of the Southern coast of 
the Crimea, whose climate is very similar to that of the northern 
Mediterranean. This is the warmest region of the European part 
of Ukraine. There are sunny, very warm summers and mild 
winters here, often without frosts. 
Studies of recent years (Tables 6-8), which have been 
conducted by the staff of the Department of Propaedeutics of 
Hygiene, Military and Radiation Hygiene of the National 
Bogomolets Medical University, proved the high adequacy of 
using the weather classification developed by the staff of the 
Central Institute of Balneology and Physiotherapy under the 
guidance of V. F. Ovcharova (Table 9), for medical prediction of 
meteotropic reactions in climatic conditions of Ukraine. This 
classification takes into account the dynamics and intensity of 
circulating processes in the atmosphere, a large number of 
different meteorological elements (Table 10). 
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Table 6. Hygienic assessment of weather tropism in relation to 
the development of hypertensive crises (I), attacks of angina 
pectoris, myocardial infarctions (III), cerebral circulation disorders 
(IV) in climatic zones of Ukraine according to V.G. Bardov (1985) 
[167] 
Medical 
characteristic of 
weather 
Degree of expressiveness of interday changeability 
of meteoelements  
indifferent weak moderate marked 
Sharply 
marked 
Stable indifferent І- F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- F 
ІІІ F - 
ІV- F 
І- F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- F 
ІІІ- F 
ІV- F 
Unstable with 
transfer of indifferent 
into “spastic” type  
І- F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- F 
ІІІ- F 
ІV- F 
І- MB 
П- F 
ІІІ- F 
ІV- MB 
І- UF 
П- MB 
ІІІ- MB 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
“Spastic” type І- F 
П- F 
ІІІ- F 
ІV- F 
І- MB 
П- F 
ІІІ- F 
ІV- MB 
І- UF 
П- MB 
ІІІ- MB 
ІV-НБ 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
Unstable of “spastic” 
type with elements 
of weather of 
“hypoxic” type  
І-F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- F 
ІІІ- F 
ІV- F 
І- MB 
П- F 
ІІІ- F 
ІV- MB 
І- UF 
П- MB 
ІІІ- MB 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF  
“Hypoxic” type І- F 
П- MB 
ІІІ- MB 
ІV- F 
І- MB 
П- UF 
ІІІ- UF 
ІV- MB 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
Unstable “hypoxic” 
type with elements 
of weather of 
“spastic” type  
І- F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- MB 
ІІІ- MB 
ІV- F 
І- MB 
П- UF 
ІІІ- MB 
ІV- MB 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
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Medical 
characteristic of 
weather 
Degree of expressiveness of interday changeability 
of meteoelements  
indifferent weak moderate marked 
Sharply 
marked 
Transfer of weather 
of “spastic” type into 
stable indifferent  
І- F 
П- F 
ІІІ- F 
ІV- F 
І- F 
П- F 
ІІІ- F 
ІV- F 
І- MB 
П- MB 
ІІІ- MB 
ІV- MB 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
І- UF 
П- UF 
ІІІ- UF 
ІV- UF 
 
Designations: 
F - a favorable type of weather in relation to a specific 
cardiovascular catastrophe; 
MB -  a moderately biotropic type of weather; 
UF - an unfavorable type of weather; 
I-HC - hypertensive crises; 
P-AAP - attacks of angina pectoris; 
ІІІ-MI - myocardial infarction; 
IV-DCC - a disorder of cerebral circulation. 
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Table 7. Hygienic assessment of the weather tropicity in relation 
to exacerbations of bronchial asthma in climatic zones of Ukraine 
according to E.N. Anisimov (1998) [167] 
Medical 
characteristic of 
weather 
Degree of expressiveness of interday changeability of 
meteoelements  
indifferent weak moderate marked 
Sharply 
marked 
Stable indifferent F F F F F 
Unstable with 
transfer of 
indifferent into 
“spastic” type  
F F F MB UF 
“Spastic” type F MB UF UF UF 
Unstable of 
“spastic” type with 
elements of 
weather of 
“hypoxic” type  
MB MB UF UF 
 
UF 
 
“Hypoxic” type MB UF UF UF UF 
Unstable “hypoxic” 
type with elements 
of weather of 
“spastic” type  
MB UF UF 
 
UF 
 
UF 
 
Transfer of 
weather of 
“spastic” type into 
stable indifferent  
F 
 
F 
 
F MB UF 
 
Designations: 
B - favorable weather type; 
MB-  a moderately biotropic type of weather; 
UF - an unfavorable type of weather. 
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Table 8. Hygienic assessment of weather tropicity in relation to 
exacerbations of coronary heart disease in the climatic zones of 
Ukraine by S.M.Tkachenko (1999) [167] 
Medical 
characteristic of 
weather 
Degree of expressiveness of interday changeability of 
meteoelements  
indifferent weak moderate marked 
Sharply 
marked 
Stable indifferent F F F F F 
Unstable with 
transfer of 
indifferent into 
“spastic” type  
F 
 
F 
 
F 
 
F UF 
 
“Spastic” type F MB MB UF UF 
Unstable of 
“spastic” type 
with elements of 
weather of 
“hypoxic” type  
MB UF UF UF 
 
UF 
 
“Hypoxic” type MB MB UF UF UF 
Unstable 
“hypoxic” type 
with elements of 
weather of 
“spastic” type  
MB MB UF 
 
UF 
 
UF 
 
Transfer of 
weather of 
“spastic” type into 
stable indifferent  
MB 
 
MB 
 
UF UF UF 
 
Designations: 
B - favorable weather type; 
MB-  a moderately biotropic type of weather; 
UF - an unfavorable type of weather. 
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Table 9. Medical classification of weather by  
V.F. Ovcharova with co-authors [167] 
Characteristics of 
weather from 
medical point of 
view  
Characteristics of synoptic situation  
Stable indifferent  Slow-moving anticyclone, without weather fronts   
Unstable with 
transfer of indifferent 
into “spastic” type 
Destruction of anticyclone. Approach of wedge, 
ridge, ingredient high pressure  
Approach of the cold front or occlusion front of 
cold type. 
“Spastic” type Settling of wedge, ridge, ingredient high 
pressure.  
Passage of the cold front or occlusion front of 
cold type. 
Unstable of “spastic” 
type with elements 
of weather of 
“hypoxic” type 
Drift of the cold front or occlusion front of cold 
type.  
Approach of the cyclone, cyclonic col, saddle, 
ingredient low pressure  
Approach of the warm front or occlusion front of 
warm type. 
“Hypoxic” type Drift of the cyclone, cyclonic col, saddle, 
ingredient low pressure. 
Passage of the warm front or occlusion front of 
warm type. 
Unstable “hypoxic” 
type with elements 
of weather of 
“spastic” type 
Settling of the cyclone, wedge, ridge, ingredient 
low pressure  
Drift of the warm front or occlusion front of warm 
type.  
Approach of the cyclonic col, saddle, ingredient 
high pressure  
Transfer of weather 
of “spastic” type into 
stable indifferent 
Stabilization of anticyclone after the cold front. 
Formation of local anticyclone.  
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Table 10. Causes of occurrence of some diseases [167] 
Kinds of diseases Unfavorable factors associated with  
pollution of the 
environment  
conditions and ways 
of person’s life  
Oncologic diseases   Ionizing radiation, 
presence of 
carcinogenic 
substances in the air, 
water, food products 
Smoking 
Cardiovascular, 
nervous, blood and 
endocrine system 
Joint effect of 
environmental pollution, 
radiation, noise 
Stresses, emotional 
and physical 
overstrains, 
hypodynamia, 
alcohol abuse, 
absence of full 
value rest 
Chronic respiratory 
diseases 
Pollution of the 
atmospheric air 
Smoking 
Chronic 
gastrointestinal 
diseases 
Bad quality of the 
drinking water and food 
Alcohol abuse, 
smoking, irregular 
meal, emotional 
overstrain 
Intestinal, infectious 
diseases, hepatitis 
Presence of causative 
agents of diseases in 
the drinking water or 
food 
Low level of 
personal hygiene, 
weakening of the 
immune system 
Influenza, acute 
respiratory diseases 
Epidemics, 
accumulation of people 
Weakening of the 
immune system 
Congenital 
anomalies 
Joint effect of 
environmental pollution, 
radiation 
Alcohol and drug 
abuse, physical and 
mental traumas, 
hereditary diseases 
 
  75 
Tables 8, 9, 10 can serve for hygienic assessment of 
weather tropism to exacerbations of chronic cardiovascular 
diseases, bronchial asthma in climatic zones of Ukraine. 
 
 
TRENDS ON THE INFLUENCE OF CURRENT 
CONSEQUENCES OF CLIMATE CHANGE ON HEALTH  
OF THE UKRAINIAN POPULATION 
 
Prediction of summer warming in parts of Central and 
Eastern Europe, including Ukraine, may be closely linked, rather, 
with higher temperatures on hot days than with general warming. 
It is likely that in the continental territories of Ukraine located far 
from the mitigating influence of the Black Sea, the highest 
temperatures will occur in the 21st century. Due to the projected 
increase in extreme temperatures in the future, periods of 
summer drought may increase in Ukraine, by the end of the 21st 
century. 
It is also predicted that warming of the climate will result in 
sharp fluctuations in atmospheric pressure, which will cause a 
rise in the frequency of the formation of hurricane winds, 
abundant rainfall accompanied by floods. The western, partly 
northern and central regions of Ukraine will face similar problems. 
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The eastern region, on the other hand, will be located 
mainly in the high pressure zone, which will lead to record high 
temperatures, both in the summer months and in winter. 
The weather in the southern regions will also be hot and 
dry. The Crimean peninsula in the near future expects a real 
tropical climate - high humidity and temperature as well as the 
growth of the power of storm winds. 
Humans’ organisms behave differently in relation to the 
season: some are adapted better to summer, others – to winter, 
and diseases occur in different ways (good or bad) in different 
seasons, in different regions and conditions of life. 
The climate has a direct and indirect effect on humans. The 
direct effect is very diverse and due to the direct effect of climatic 
factors on the human body, and especially on the conditions of its 
heat exchange with the environment: on blood supply to the skin, 
respiratory, cardiovascular system and sweating. As a rule, the 
human body is affected not only by an isolated factor, but also 
their totality, with the main effect caused by sudden changes in 
the climate. Certain rhythms of life of various frequencies are 
established for any living organism. Some functions of the human 
body are  characterized by a change in their seasons. 
Diseases associated with weather conditions include in the 
first place overheating and overcooling. Overheating and thermal 
shock occur in the summer in hot, windless weather. Influenza, 
colds, diseases of the upper respiratory tract, as a rule, occur in 
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the autumn - winter period of the year. Some physical factors 
(atmospheric pressure, humidity, air flow, oxygen concentration, 
degree of magnetic field of the Earth, level of pollution of the 
atmosphere) do not only have a direct impact on the human 
body. Separately or in combination, they can increase the course 
of existing diseases, create favorable conditions for the 
multiplication of pathogens of infectious diseases. So, in the cold 
period of the year, due to the extreme variability of the weather, 
cardiovascular diseases are exacerbated - hypertension, angina 
pectoris, myocardial infarction. Intestinal infections (typhoid fever, 
dysentery) affect people during the hot season. In children up to 
one year, the largest number of pneumonias is recorded in 
January - April. 
The higher temperatures in the summer will lead to an 
increase in mortality due to overheating and the associated 
deterioration of cardiovascular diseases. Long-lasting contact 
with fine particles, which saturate the atmospheric air and which 
appear due to dry and hotter winds, worsens the course of many 
diseases such as chronic obstructive pulmonary disease, which 
makes people more vulnerable to further stress-induced climatic 
conditions. 
Climatic and weather conditions are closely related to 
human life with biological rhythms. Under the biological rhythms 
we should understand periodic variations of biological processes 
in the body. Biorhythms provide an opportunity to react 
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adequately to real fluctuations of the natural environment. It has 
been proved that seasonal changes in weather are the cause of 
significant changes in metabolic processes in the body, including 
seasonal changes in protein fractions of blood, phagocytic activity 
of neutrophil granulocytes, levels of erythrocytes and hemoglobin, 
immunobiological activity, etc. Deviation of biorhythms from the 
norm is accompanied by weakness, rapid fatigue, functional 
impairment of the cardiovascular system, neurogenic reactions, 
hormonal activity. Certain atmospheric conditions have a direct 
relation to the degree of concentration of attention, work capacity 
and emotional balance. 
Since Ukraine is affected by climate change, there is a 
tendency to replace four seasons (winter, spring, summer, 
autumn) for two seasons (winter, summer), it may disturb 
acclimatization processes in the human body. In the process of 
acclimatization there are climatopathological reactions (arising as 
a result of severe climate change) and meteopathic reactions 
(due to abnormal weather changes in the usual climate). These 
reactions of the body appear synchronously with changes in 
weather and are expressed by exacerbation of many chronic 
diseases. Meteopathic reactions can help detect hidden 
pathological processes or exacerbation of chronic diseases. 
Seasonal weather changes lead to exacerbation of chronic 
diseases. In particular, the maximum exacerbation of the 
cardiovascular system diseases occur  in the autumn-winter 
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period, exacerbation of the stomach and duodenum peptic ulcer 
is more common in spring and autumn. It has been proved that 
weather conditions affect the course of CHD, which is 
complicated by adverse weather, and hypertension. Patients with 
chronic non-specific diseases of the lungs, diabetes and other 
diseases are very sensitive to weather conditions. 
Meteotropic diseases include heat and sunstroke. Heat 
stroke  often occurs at the air temperature of +30°C to 50°C and 
a relative humidity of over 75%, especially during physical work. 
UV radiation causes photoerythemas. Blondes are more 
sensitive to photoerythemas than brunettes. Men are less 
sensitive than women, but the most sensitive are children. The 
dose of solar radiation, 70 times higher than erythemal, causes 
blastomogeneous effect - skin cancer. In migrants to hot 
countries, skin cancer is more frequent than in indigenous 
people. This is due to the weak pigmentation of the skin in the 
settlers. UV radiation adversely affects the organ of sight, causing 
keratitis, conjunctivitis and other pathological conditions. 
Climate change results in a change in the ecological state. 
Environmental conditionality is established for two dozen 
diseases. Adverse effects in health, which reflect the effects of 
physical, chemical, biological, psychological effects on the 
individual and the population are ecologically determined. 
Ecologically dependent pathology can manifest itself in the form 
of specific responses to the impact of specific harmful 
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environmental factors as well as in the growth of conventional 
non-specific diseases. According to the WHO experts, 23% of all 
diseases and 25% of all registered cases of oncopathy are due to 
environmental impact. Respiratory diseases are in the 
foreground, from the point of view of exposure to contaminated 
environments. Air pollution above the average for Ukraine is 
marked in 21 cities (Armiansk, Gorlovka, Dzerzhinsk, 
Dniprodzerzhinsk, Dnipropetrovsk, Donetsk, Yenakiyevo, Kyiv, 
Kramatorsk, Krasnoperekopsk, Krivoy Rog, Lisichansk, Lugansk, 
Lutsk, Makiyivka, Mariupol, Nikolaev, Odessa, Rubezhno , 
Severodonetsk, Slavyansk). 
Climate change will have a significant impact on human 
health. Increasing temperature and more frequent periods of 
extreme heat will lead to more diseases and deaths of the elderly 
in particular from heat strokes, cardiovascular diseases and 
respiratory diseases. Such climate change will have a multiplier 
effect in Ukraine, as a cardiovascular disease is the main cause 
of mortality in the country. These diseases cause 60% of deaths, 
and the most common killer is coronary heart disease. 
The effect of the temperature increase is likely to be felt in 
the cities. Since winter is expected to get warmer, the number of 
deaths from the cold is likely to be reduced. It must be taken into 
account that the climate can be affected by water, food and other 
environmental factors. Rising temperatures and more frequent 
periods of extreme heat will affect food supplies and water 
  81 
quality, which will create even more health threats. Cases of 
acute gastroenteritis will be more frequent as the temperature 
rises and the water quality problem worsens. Warming of coastal 
waters and increasing surface temperature of the water in lakes 
and rivers can cause more frequent cases of toxic algae 
proliferation and spread of infectious bacterial disease that 
creates a significant risk to human health. It is known that the 
spread of salmonella and E. coli as well as other bacteria causing 
food poisoning, is associated with an increase in atmospheric air 
temperature. Together with more frequent floods, one can also 
expect increased problems with physical and mental health of the 
population. 
The effect of atmospheric pollution is most pronounced 
around sources of pollution in large cities, industrial centers. The 
smog, which is formed over cities, contains hundreds of different 
compounds that are harmful to health (including carcinogens). 
Smog detains solar radiation (ultraviolet rays) by 30-40%, and the 
increased number of nuclear condensation and sublimation in the 
air contributes to a local increase of cloudiness, precipitation (5-
10%), especially fog. Many industrial emissions fall into the water 
cycle of migration, and also directly to the rivers, reservoirs 
through the sewage system. Wastewaters are contaminated with 
different acids, phenols, hydrogen sulfide, ammonia, mercury, 
lead, fluorine, arsenic, cadmium and other toxic substances, 
waste technical oils, mineral oil. A large amount of contaminated 
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water enters the internal lakes, seas, rivers. The problem is 
significantly exacerbated by the fact that the existing drinking 
water treatment technology involves extensive use of chlorine, 
resulting in production of large quantities of toxic organochlorine 
compounds, which have cumulative and carcinogenic effects. 
The use of poor quality water causes many infections 
(cholera, typhoid, hepatitis A, dysentery, salmonellosis, 
leptospirosis, etc.) and non-communicable (diseases of the 
digestive system, cardiovascular and endocrine systems, etc) 
illnesses, often with serious consequences. 
Water pollution with nitrates leads to a disease of water-
nitrate methemoglobinemia in children and a decrease in the 
overall resistance of the organism. High levels of salinity of 
drinking water, which is observed in the South Ukraine increases 
the incidence of diseases of the gastrointestinal tract, including 
gastritis, gallstone and kidney stones. 
Recently, in some regions of Ukraine there have been 
changes in the wind direction and its regime, which may cause a 
pathological condition called anemopathy. Not infrequently strong 
winds affect the mood and cause other psychological reactions. 
According to WHO and the American Heart Association, 
respiratory diseases such as asthma, chronic obstructive 
pulmonary disease (chronic bronchitis, emphysema and 
peripheral airway narrowing), as well as cancer and 
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cardiovascular disease, coronary heart disease can be developed 
under the influence of air pollutants. 
The development of chronic obstructive pulmonary disease 
is influenced by: 
a) particles produced from burning / fire occurring under 
conditions of heat - a relative risk of developing chronic 
obstructive pulmonary disease is 1.8 in men and 3.2 in women: 
- sulfur dioxide - leads to increased sensitivity to infections 
by increasing the adhesion of bacteria to the cells of the 
epithelium; 
- ozone - a change in the distribution of particles in the 
lungs, which leads to an increase in the number of particles per 
unit of sensitive area of the lungs. 
B) mold / dampness due to floods resulting in coughing, 
sputum or difficulty breathing. 
More detailed possible impact of climate change on the 
health of the population can be predicted: 
- due to a sharp warming drying of peat bogs in the 
northern and Ukraine Polesie, leading to frequent fires and 
resulting in increase in allergic and asthmatic diseases; 
- due to frequent rains and flooding of coastal cities in the 
west, east and south of the country there may be a sharp 
deterioration in the quality of drinking water and as a result 
increasing intestinal and infectious diseases that were previously 
rare or not registered in Ukraine; 
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- due to rising temperatures from the north to the south 
there may be emergence of insects from Africa, the Middle East 
and the Mediterranean, which bites cause allergic reactions in 
humans; 
- as a result of rising temperatures in the east and south 
there may be the appearance of poisonous spiders, which bites 
are dangerous to humans (often deadly); 
- due to the increase in temperature and humidity in the 
south there may be the appearance of "malarial" mosquitoes that 
can transmit malaria, fever of Rift - Valley and other infectious 
diseases; 
- the number of ticks increases throughout the country, and 
as a consequence, the number of patients with tick boreriosis 
(Lyme disease) and tick-borne encephalitis increases; 
- due to the fact that climate change in the territory of 
Ukraine, in comparison with other southern countries, will be 
better, it is proedicted the flow of climatic refugees will increase 
and as a result there will be increase in unusual earlier for 
Ukraine and in the number of infrequently registered infectious 
diseases (HIV/AIDS, hemorrhagic fever with renal syndrome, 
hepatitis C, atypical pneumonia, and others); 
- an increase in the number of anticyclones will result in the 
growth of cardiovascular diseases. 
In general, temperatures and floods across the country can 
cause tuberculosis, measles, arbovirus fever dengue, yellow 
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fever, bubonic plague, cholera, skin leishmaniasis, red tidal, 
tuberculosis, HIV/AIDS, malaria, leptospirosis, tick-borne 
encephalitis; drought will lead to an increase in diseases of 
cholera, giardiasis, shigellosis, typhus, hepatitis A, respiratory 
diseases of the elderly, young children and people with poor 
health. 
In a hot climate, ensuring the required level of increase in 
the return of heat is achieved by increasing the number of 
circulating peripheral blood, which in turn reduces the overall 
circulation of blood, which leads to a decrease in AP and a 
decrease in pulse. Expansion of peripheral blood vessels helps to 
improve the evaporation of moisture from the skin surface. If it is 
covered by hot and humid air, evaporation does not improve. 
Under these conditions, heat transfer occurs mainly through 
thermal radiation. Under conditions of heat, there are changes in 
the level of hemoglobin, a decrease in the number of leukocytes, 
an increase in the number of lymphocytes, changes in the 
psycho-emotional sphere, a decrease in neuroendocrine 
regulatory function, metabolism, especially water and salt. 
 
Prevention of heliometreactions 
 
Methods of prevention: 
-reporting of meteosensitive patients, both at the medical 
station and in the hospital, 
  86 
-detection of meteosensitivity and its degree 
- 1 stages - subjective feelings 
- 2nd stage - objective signs 
- 3 degree - chronic diseases with the possibility of 
exacerbation 
- high risk individuals 
-organization of medical weather forecast, reports of 
medical and prophylactic institutions about weather forecast, 
-increase of non-specific resistance of an organism, 
- a state-of-the-art mode for patients, transfer of patients at 
high risk to special chambers with artificial microclimate, 
improvement of microclimatic conditions in ordinary wards, 
(Microclimate - the state of the air environment in a closed room 
or in a huge space.). 
-Translations of planned operations or difficult procedures 
-planned 10-15 day treatment courses with adverse lunar 
weather forecasts. 
-use of climatic factors for quenching, prevention and 
treatment of diseases. 
Climatoprophylaxis - use of natural and climatic factors for 
the prevention of diseases, strengthening of immunity, 
quenching. Climatoprophylaxis uses: temperature, humidity, 
pressure, air mobility, chemical properties (oxygenation) 
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Types of climatoprophylaxis: 
 
Hemoprophylaxis (tan). Biodez (eritma dose) - 
temperature in the middle of June in the middle of the day, 
during which the skin of an unheated person appears 
erythema. Therapeutic dose - TD 
Prophylactic dose - 1/8 - 1/10 DB. For elderly people it 
is enough to walk in the park; adults - starting with the 
database, for children - 1/8 DB 
Atheroprophylaxis (32 hours at low temperature leads to 
an increase in the humidity of clothing) 
Oxygenation 
Physical factors (tº, etc.) 
Hydroprophylaxis (swimming in open water reservoirs); 
sea and action elements (J, B, Cu), centralization of blood 
flow. 
Changing climatic regions 
 
-Cleantic resorts of Ukraine (Fig. 17) 
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Fig. 17. Climate Resources of Ukraine [165] 
 
І.І. Никберг in the prevention and treatment of helio-
meteopathological reactions distinguishes three main links: 
medical assessment of weather (specialized medical forecast), 
organizational and treatment-preventive measures. Initial in this 
system is the medical assessment of the weather and its 
specialized forecast. An important stage in the complex of 
measures for the prevention and treatment of helio-meteopathic 
reactions is the receipt, interpretation of weather data, the 
provision of this information and relevant recommendations for 
the consolidation of GPs. 
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Functions of a specialized center (group) of meteorological 
prophylaxis: 
a) operational contact with the meteorological service, 
geophysical stations, weather office and other institutions, 
obtaining from them primary meteosynptic and geo-geophysical 
information; 
b) registration and special processing of this information; 
c) the definition of the medical type, the compilation of the 
medical bulletin of the weather for data and the next day, the 
general recommendations on the prevention and treatment of 
GMPD in connection with the weather forecast, the transfer of 
relevant information to health care institutions; 
d) determination of the content and form of medical and 
meteorological information intended for notification of the 
population; 
e) provision of methodological assistance to health care 
institutions, generalization of experience in the prevention and 
treatment of GMPD. 
In our time, when computer technologies allow, instantly 
receive almost any information from them, regardless of the 
distance to the primary sources, there is no need to keep the staff 
of special staff who will deal with this problem. All this is able to 
make one single person - a practitioner. The weather forecast for 
the region you are interested in can be found on many weather 
sites and instantly process them. Accordingly, it is fast and 
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competently to plan medical measures. Here's what about these 
events thanks to II Nickberg and colleagues are known today: 
In most cases, GMPRs occur in meteolagic individuals 
suffering from various chronic diseases. Therefore, the 
manifestations, the course and consequences of such reactions 
are largely determined by the form and severity of the underlying 
disease, the age of the patient, the peculiarities of the individual 
reaction, and others. 
The specific scheme of prevention and treatment of GMPR 
provides both long-term and short-term measures taken on the 
eve of high-risk weather situations. 
Long-term, permanent measures are aimed at increasing 
the adaptation capacity of a person, the overall stability of the 
organism to change the weather and should include effective 
rational therapy of the underlying disease. They are reduced to 
the observance of general hygiene requirements for a rational 
diet, work of physical culture, quenching, rules of psycho-
hygiene, personal hygiene. No treatment scheme can be effective 
without these hygiene measures. 
Short-term measures are aimed at preventing, eliminating 
and weakening the manifestations of GMPD. 
One of the main parts of the development of GMPR is 
increased excitability and dysfunction of the centers of autonomic 
regulation, sleep disturbance. For their correction useful 
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physiotherapeutic procedures (electrophoresis of the collateral 
area, massage of the cervical-occipital zone). 
In the development of GMPR great importance is given to 
the relative deficit of oxygen, due to both the decrease of its 
partial pressure in the inhaled air and the violation of its 
metabolism. For prevention and treatment of oxygen deficiency it 
is expedient aerotherapy (staying in the open air, oxygen tent, 
oxygen cocktail), reducing physical activity, respiratory 
gymnastics, aeroionotherapy, UV). 
There are three main forms of prevention of GMPR: urgent 
(emergency), current (coursework) and seasonal. 
Urgent prevention is carried out on the eve (in 1-2 days), in 
the period of unfavorable weather and the next 2-3 days. It 
should cover all the sensors and patients with increased risk of 
the current and the outcome of the underlying disease. 
Course prevention is carried out within 2-4 weeks from the 
beginning of hospitalization, outpatient - on the appointment of a 
doctor who treats. As well as urgent, it is carried out to all 
meteosensitive patients and patients with an increased risk of the 
disease regardless of the season of the year. 
Seasonal prophylaxis is carried out by dispensary patients 
in the form of courses lasting 1-2 months in the most dangerous 
for this category of patients in conditions of weather periods and 
immediately before them. 
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Physiotherapy procedures are recommended twice a year 
with a break of 4-5 months, if possible combined with drug 
prophylaxis. 
For example, in an outpatient setting for patients with 
coronary heart disease, the following scheme of the 3-week 
course of GMPD prevention can be recommended. The complex 
of general (general hygienic) measures includes morning 
hygienic gymnastics, wet rubbing starting at a temperature of 30 
degrees C. with a gradual decrease to room temperature, with 
good tolerance to 15 - 16 degrees C., walking walks 2-3 hours a 
day, in general, not less than 1 - 1,5 hours, stroke at an 
intermittent pace, mandatory walk before bed 25 - 30 minutes, 
warm (37 - 38 degrees C) salty bath for 20 minutes. It is 
advisable to take a multivitamin preparation (decaemite, etc.) and 
plant adaptogen - an extract of liquid eleuterococcus) in 20-30 
drops 3 times daily before a meal. Additional appointments 
depend on the features of hemodynamics. With tenderness to 
heartbeat, tachycardia - valocardin or corvalol 2-3 times daily 
before meals. With vagotonia, bradycardia - bilatamine for 2 pills 
per night, drops of Zelenina (2-3 times a day). 
In other diseases, therapeutic and prophylactic measures 
are reduced to a combination of therapies of the underlying 
disease and additional means, normalizing the tonus of the 
autonomic nervous system and sleep. 
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It is advisable, and in some cases it is necessary, in 
adverse weather conditions, days and periods to limit or cancel 
the diagnostic and therapeutic manipulations associated with 
increased physical and emotional stress. The specified restriction 
should be taken into account when planning operational 
interventions. 
Thus, AN Usselensev all the practical measures for 
heliometa correction in order to increase efficiency, divided into 
three groups: 
1. Fixing. 
2. Treatment of the underlying disease 
3. Specific and non-specific heliometric adjusting measures: 
- preventive or planned 
- Urgent events in the event of a sudden change in weather 
elements 
1. Fastening measures. This is part of the long-term 
measures mentioned in II Nicback and co-authors, namely, the 
rational balance of mental and physical labor, balanced nutrition 
and the intake of adaptogens. 
Lack of physical activity with a significant psycho-emotional 
load generates most of the current diseases and makes the body 
most sensitive to weather changes. At one time, the elimination of 
this imbalance effectively and cheaply solves many problems of 
modern society. However, in order for the body to always be in 
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good shape, it must live in a training mode, namely, all measures 
must take place in quenching mode. 
Rigorous measures should relate both to mental and 
physical conditions. Psychohygienic education, as well as 
physical, is effective only in the only, ever-increasing mode. 
Balanced nutrition. So the lack of, for example, proteins, 
minerals or vitamins significantly distorts normal physiological 
processes and thus increases the sensitivity to stress of any kind. 
Taking into account, on the one hand, the intensification of our 
lives on the other hand, the fact that modern mass production 
technologies for growing food often result in a hidden deficiency 
of certain basic elements in them, as well as a high concentration 
of toxic elements in them, the need for our lives should be 
correction of this deficiency. 
A useful measure is the use of various adaptogens that 
increase the overall body's resistance. 
2. Treatment of the underlying disease. Since one of the 
main manifestations of heliometreaction is the exacerbation of 
chronic diseases, the need for its treatment is not the last place in 
the tactics of heliometesis correction. 
3. Specific and non-specific heliometric adjusting measures. 
 - non-specific measures 
Non-specific measures include measures taken to reduce 
the adverse effects of weather elements directly during their 
operation, without the use of specific medical devices. These 
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measures are aimed at the temporary strengthening of the 
adaptive capacity of the body during a specific stress-reaction of 
the organism. 
Unfavorable weather influences relate to the second type of 
stressful situations and accordingly is realized under the condition 
of decrease of physical activity, therefore one of the main 
conditions of strengthening of adaptation possibilities is limitation 
of physical activity. However, given the current imbalance 
between the physical and neuropsychic spheres, as well as the 
high injury of the latter, it is now necessary to adhere to the 
following rule - the higher the irritating effect of the weather, the 
greater the restriction of both physical and neuro-psychic activity. 
This allows the body to quickly and easily mobilize functional 
reserves. The ultimate natural measure for limiting activity is 
prolonged and daytime sleep. In the days with a sharp type of 
weather it can be recommended even to healthy persons, not to 
mention the athletes and patients. Restrictions on physical 
activity of athletes may be 1 / 2-1 / 4 lower than normal at these 
days, with a symmetrical increase in favorable days. 
- specific measures 
The purpose of specific therapy is to compensate for 
violations in the organism arising as a result of adverse weather 
factors that are not removed by general, non-specific and 
standard medical treatment. 
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Thus, the following conclusions can be made: 
1. Given current reality, there is a vital need to prevent and 
correct heliometreactions. 
2. Tactics of correction differs from modern tactics of 
compensation of chronic diseases. 
Any citizen in any country knows that if he feels a change in 
his state of health, then it is necessary to respond with 
appropriate actions. Now in most cases, a person is only about 
connecting a change in well-being with the adverse effect of 
weather. After that it comes according to its mentality. At best, he 
takes a shock dose of his daily preparations. However, for the 
correct assessment and correction of the adverse effects of 
heliomethofactors, we must first of all - get the exact 
characteristics of the elements of weather and make a medical 
assessment of the weather, and secondly, to confirm the adverse 
effect of helio meteo-factors on the body and to correct it. 
 
Influence of emergency situations on the health  
of the population of Ukraine 
 
In 2015, there were registered 148 emergency situations  in 
Ukraine (hereinafter - ES), which according to the National 
Classifier "Emergency Classifier" DK 019: 2010 were divided into: 
anthropogenic - 63; natural - 77; of social nature - 8. As a result 
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of these emergencies, 242 people died (including 40 children) 
and 962 were injured (422 of them were children). 
As to the scope, emergencies that arose in 2015, were 
distributed as follows: state level - 2; regional level - 9; local level 
- 62; object level - 75. Compared to the same period in 2014, the 
total number of ES in 2015 increased by 3.5% (an increase was 
due to the growth of more than 30% of the number of natural 
disasters). An increase by 41.5% of the number of victims in the 
EA in 2015 was due to an increase in their share in ES due to 
infectious diseases and poisoning of people as well as the social 
nature of ES (caused by unlawful actions of the terroristic nature 
committed by illegal paramilitary formations on the territory of 
Donetsk and Luhansk regions). In 2015, the smallest number of 
people killed in ES and the smallest number of emergencies of a 
man-made nature were registered for the entire observation 
period of 1997-2015. 
By types, the emergecy situations of technogeneous 
character during 2015prevailed as a result of fires and explosions 
- 19% of the total number of ES (and the total number of ES 
decreased by 16%), and among ES of the natural  cgaracter - the 
medical-biological ES made 22 % (and in 2015 there was an 
increase over 3 times the number of ES related to infectious 
diseases of farm animals). At the same time, in 2015 there was 
an almost two-fold increase in the number of emergency 
situations related to fires in natural ecosystems, by 65% - in the 
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number of ES in systems of life support and by 50% - in the 
number of ES due to fires in buildings and residential 
constructions. There was a tendency to decrease in the number 
of ES for all other types of ES. 
In the regional context, the largest number of ES during 
2015 was registered in Kyiv (14 ES) and Kyiv region (13 ES). 
There were registered 9 ES on the territory of Kharkiv and 
Chernihiv regions, and 8 ES in Poltava region. 
There were 7 ES in Donetsk, Odesa, Mykolaiv and Sumy 
regions, and 6 in Volyn region. In Vinnytsia, Dnipropetrovsk, 
Zakarpatue, Zaporizhzhya, Zhytomyr, Ternopil and Cherkasy 
regions had by 5 ES each, in Lviv, Kherson, Khmelnytsky and 
Chernivtsi regions there were 4 ES registered, in other regions of 
Ukraine there were 2 - 3 ES (Fig. 18). 
 
Fig. 18. Distribution of the number of emergencies 
occurring in the regions of Ukraine in 2015 [168] 
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Compared to 2014, the growth in the number of ES was 
registered in Zakarpatue, Ivano-Frankivsk, Kyiv, Poltava, Sumy, 
Cherkassy, Chernivtsi, Chernihiv regions and Kyiv, while in 
Vinnytsia, Dnipropetrovsk, Donetsk, Zaporizhia, Lugansk, Lviv, 
Odesa, Rivne, Ternopil, Kharkiv, Kherson and Khmelnytsky 
regions their number has decreased, and in other regions has not 
changed. 
During 2015 there were 77 natural phenomena, which was 
by 30.5% more than in 2014. The increase in the total number of 
natural disasters against the quantity of this class of emergency 
in 2014 was associated with the increase of biomedical 
emergencies, such as emergencies due to infectious diseases of 
animals, besides, 2014 was marked by lack of meteorological 
emergencies. By types emergencies were distributed as follows: 
infectious diseases of people - 35%; infectious diseases of farm 
animals - 25%; poisoning of people - 17%; fires in natural 
ecosystems - 17%; meteorological - 2.5%; geological - 2.5% 
hydrological - 1%. According to the scope, ES of the natural 
character are classified as: of regional level - 3; of local level - 20; 
of object level - 54 (Table 11). Because of emergencies of natural 
disasters 22 people (including six children) were killed and 697 
people (including 410 children) injured in 2015. Compared to 
2014 the number of people killed decreased by 12% and the 
number of victims, on the contrary - increased by 42%, 25 people 
(including 4 children) were killed and 492 people (including 220 
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children) injured over 2014. As in previous years, all the dead 
were persons who were poisoned with toxic and other 
substances, the majority of victims were those who suffered from 
infectious diseases and poisoning with toxic and other 
substances (7 people suffered as a result of meteorological 
emergency in Volyn region). The increase in the number of 
affected people is explained by the resonance ES related to 
poisoning of people due to consumption of unsafe drinking water 
in Kiev in January (local level), resulting in affection of 148 
people, including 115 children. Emergency situation was caused 
by contamination of drinking water by sewage retention due to 
poor state of public water JSC AK "Kyivvodocanal". 
Table 11. The number of ES of natural origin occurred in 
2012 compared to 2014 [168] 
Kinds of ES Amount of 
ES 
People died Injured 
people 
2014 2015 2014 2015 2014 2015 
Geologic ES 0 2 0 0 0 0 
Metereologic ES 9 2 3 0 3 7 
Hydrologic ES marine 1 0 0 0 0 0 
Hydrologic ES superficial waters 1 1 0 0 0 0 
ES associated with fires in 
natural ecologic systems 
6 13 0 0 0 0 
Medico-biological ES 42 59 22 22 489 690 
Total ES of natural origin 59 - 25 22 492 697 
 
According to statistical data, the largest number of natural 
disasters were registered in Kyiv, Chernihiv regions and in Kyiv 
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by (8 ES); 6 occurred in Volyn region; in Poltava, Sumy and 
Kharkiv regions - 5 ES; in Vinnytsia, Zhytomyr, Ivano-Frankivsk, 
Odesa, Rivne and Khmelnytsky regions – by 3 ES; in 
Dnipropetrovsk, Kirovograd, Lviv, Mykolaiv, Ternopil and 
Chernivtsi regions - by 2 ES; in Transcarpathian and Cherkasy 
regions – by 1 ES; ES of natural origin were not registered on the 
territory of Zaporizhzhya, Donetsk and Luhansk regions in the 
reporting year. 
In 2015 compared to 2014, the number of emergency 
situations associated with certain cases of exotic and especially 
dangerous infectious diseases of farm animals increased 3.8 
times - "African Swine Fever" (ASF) - 19 ES, whereas in 2014 
there were 5 such ES, and in 2013 they were not recorded at all. 
At present, there is a significant spread of ASF in all regions of 
Ukraine. In the spring, this infectious disease was recorded in  
Kyiv and Chernihiv regions; in the summer it spread to Rivne, 
Zhytomyr, Sumy and Poltava, and in the autumn it reached 
Cherkasy, Mykolayiv and Odesa regions. Thus, most northern 
regions suffer from ASF, and at the end of the year the disease 
reached central and southern regions. So, the largest number of 
ES of this type was registered in Kyiv, Chernihiv and Sumy 
regions (by 4 ES), 3 in Poltava region, and by 1 in Zhytomyr, 
Rivne, Cherkassy, Mykolaiv and Odesa regions. 
According to the statistics for 1997-2012 (Fig. 10), there 
were 141 emergencies of natural origin in Odesa region, which is 
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much higher than in other regions of Ukraine. There is a high risk 
of occurrence of emergency situations in 2013, including medical 
and biological ones in the form of outbreaks of infectious 
diseases, acute poisonings and injuries (Fig. 19). 
 
 
 
Fig. 19. Distribution of emergency situations [168] 
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Fig. 20. Estimated frequency of emergencies in Ukraine 
[168] 
 
Fig. 21. Odessa region on the map of Ukraine 
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The climate in Odessa is temperate continental, it has a 
rather hot summer and mild winter. The average annual 
temperature is +10 +12 ° C. The number of sunny days is 
selected (as in the Crimea) to 300, so that the name of a sunny 
city is completely justified. The temperature change by months 
(Fig. 22 ) 
 
 
Fig. 22. The temperature change by months [169] 
 
As shown by the analysis of the weather and climatic 
conditions during the last 20 years in Odesa and Odesa region, 
the number of days with observed abnormal weather 
(temperature and precipitation and no extremes)  remains low 
(Fig. 23-33). 
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Month 
Absolute. 
minimum 
The mean 
minimum 
Average 
Average 
maximum 
Absolute. 
maximum 
January -26.2 (1940) -2.8 -0.5 2.2 15.1 (2005) 
February -28.0 (1929) -2.6 -0.2 2.7 19.2 (2016) 
March -16.0 (1929) 1.0 3.5 6.6 24.1 (1947) 
April -5.9 (1923) 6.6 9.5 13.0 29.4 (2012) 
May 0.3 (1965) 12.1 15.6 19.5 33.2 (2007) 
June 5.2 (1913) 16.3 20.0 24.0 35.6 (1963) 
July 7.5 (1908) 18.5 22.6 27.0 39.3 (2007) 
August 7.9 (1922) 18.2 22.3 26.5 38.0 (2010) 
September -0.8 (1906) 13.5 17.2 21.0 32.4 (1929) 
October -13.3 (1920) 8.6 11.6 15.0 30.5 (1928) 
November -14.6 (1920) 3.2 5.7 8.4 26.0 (1926) 
December -19.6 (1895) -1.2 1.1 3.7 16.9 (2015) 
year -28.0 (1929) 7.6 10.7 14.1 39.3 (2007) 
 
 
Fig. 23. Air temperature [169] 
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            - fine days 
   
            - dull days 
 
Fig. 24. The number of fine and dull days for the general 
and lower cloud in Odesa region [169] 
 
Jan. Fb. Mch. Apr. May Jn. Jl.   Aug.  Sp. Oct. Nov. Dec. 
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                  - average 
                   
                     - maximum 
 
Fig. 25. Average monthly and maximum rainfall (mm) with 
amendments for wetting in Odesa region [169] 
 
However, using time range methods to compare the 
incidence of adverse weather and climatic conditions and the 
number of hospitalizations and deaths, it has been established 
that the dependence of mortality on climatic conditions can be 
described by the following regression model: 
log E(M)= βΧ + γγ + k 
Where E (m) is the expected number of deaths per day 
 
Jan. Fb. Mch. Apr. May Jn. Jl.   Aug.  Sp. Oct. Nov. Dec. 
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           - average monthly 
           - average maximum 
           - average minimum 
 
Fig. 26 Average monthly and annual air temperature (°C) in 
Odessa region [169] 
 
 
 
 
 
 
 
 
Jan. Fb. Mch. Apr. May Jn.   Jl.   Aug.  Sp. Oct. Nov. Dec. 
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Month Norm 
Monthly 
minimum 
Monthly 
maximum 
Daily 
maximum 
January 34 0.8 (1964) 139 (1966) 35 (1970) 
February 37 0.5 (1920) 135 (1969) 33 (2007) 
March 32 0.0 (1921) 91 (1988) 31 (2002) 
April 27 0.1 (2009) 138 (1977) 47 (2015) 
May 36 0.5 (1947) 135 (1970) 60 (2006) 
June 49 2 (1957) 128 (1984) 90 (1984) 
July 47 0.9 (1931) 143 (1965) 90 (1988) 
August 39 0.0 (1897) 151 (2002) 106 (2002) 
September 41 0.0 (1903) 167 (1971) 113 (2016) 
October 35 0.8 (1949) 194 (1939) 57 (2016) 
November 41 0.0 (1902) 150 (1952) 72 (1974) 
December 35 0.0 (1921) 123 (2009) 41 (2009) 
year 453 191 (1921) 737 (2010) 106 (2002) 
 
 
Fig. 27. Precipitation [169] 
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Fig. 28. Snow cover [169] 
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Fig. 29. Air humidity, % [169] 
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Fig. 30 The number of days with different amount of rainfall 
in Odessa region  [169] 
 
            
             - average 
             - maximum 
Fig. 31 Wind speed (m/s) [169] 
Jan. Fb. Mch. Apr. May Jn.   Jl.   Aug.  Sp. Oct. Nov. Dec. 
Jan. Fb. Mch. Apr. May Jn.   Jl.   Aug.  Sp. Oct. Nov. Dec. 
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Fig. 32 Repeatability (%) of wind direction and still [169] 
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Fig. 33. Number of days with different phenomena [169] 
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Trends in the impact of modern manifestations of climate 
change on health on the example of the population  
of the southern regions of Odesa region 
 
As a model, one of the southern regions of Odesa region 
was selected. 
Odesa region is located in the south-western part of 
Ukraine. The total area of the region is 33340 sq. km. In the 
southwest the region borders on Romania, in the west – on 
Moldova. In the south, the region is washed by the Black Sea, 
and in the north and east it borders on Vinnitsa, Kirovohrad and 
Mykolaiv regions of Ukraine. 
The population of the region was 2,510 400 by 01.01.12. 
1,242 000 people live in 26 rural areas. There is a deep 
geological fault through the territory of the region, which 
determines the geochemical anomalies on the territory of 
Savransky, Lyubashevsky, Mykolaiv, Berezovsky and 
Kominternivsky districts. In the south-western part of the region is 
the Chadyrlong zone of deep-water nests, covering the territory of 
Bolgrad, Tarutinsky, Saratsky and Arziz districts. 
Every year there are up to 20 emergencies caused by 
natural factors (meteorological, hydrological and geological) in 
the region. Peculiarities of the geographical position of the region 
and atmospheric processes over its territory create conditions for 
the occurrence of natural and dangerous meteorological 
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phenomena. Destruction and damage to structures, buildings and 
power supply disruptions significantly affects the living conditions 
of the population, promotes the spread of infectious diseases and 
increases the level of traumatism in somatic pathology. 
Territorially, most of the emergencies occur in the basins of 
the Danube and the Dniester, which affects the level of 
environmental and hygienic security in the south-western regions 
of Odesa region and determines the existence of additional risks 
associated with water supply. 
As it can be seen from the data in Table 12, the 
pathological affection of the population exceeds the regional 
level. 
The regional standard used indicators of the incidence of 
Kominternivsky district of the Odesa region. By the rate of growth 
of this indicator, the town  Yuzhny significantly exceeds not only 
the regional level, but also indicators that are characteristic of the 
city of Odessa and the region on the whole. 
At present respiratory diseases and pathology of the 
endocrine system, the spread of infectious and parasitic diseases 
far exceeds not only the regional level of these indicators, but 
also the population for the whole region. 
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Table 12. Prevalence of individual forms of the disease 
(2000-2012). [170] 
Nosologic 
forms 
Investigated regions 
Odesa 
region 
Odesa city Districts of 
the region 
Kominter-
nivsky 
district 
town  
Yuzhny 
Respiration 
organs 
31785.1 
29.5 
37379.6 
48.3 
24564.1 
38.8 
249690 
31.2 
38008.0 
45.1 
Circulation 
system 
36830.0 
30.5 
45839.0 
50.0 
29966.0 
41.0 
28241.4 
44.0 
20247.0 
253 
Endocrine 
system 
5218.0 
14 
8025.0 
27.0 
2964.0 
15.3 
1997 
54 
5449.0 
14.3 
Congenital 
anomalies 
483.0 
4.4 
451.0 
6.7 
469.0 
6.2 
237.0 
18.8 
453.4 
42.3 
Infection of 
the skin and 
subcutaneous 
tissue  
4532.0 
13.2 
4829.0 
21.0 
3815 
17.2 
4279.0 
78.3 
4826.0 
135.0 
Infectious and 
parasitic 
diseases 
4543 
13.2 
4200,0 
21.5 
3882 
17.4 
2916.0 
65.0 
4437.0 
130.0 
Pathologic 
affection of 
the population 
1474 
34.4 
1831 
57.4 
1129 
84.6 
990 
51 
1192 
55.1 
 
Of particular concern is the rise in the rates of "birth 
defects". Over the past 12 years, they have already reached the 
population level for the population of certain regions. A similar 
pattern is established for diseases of the endocrine pathology. As 
to respiratory diseases, the nature of the growth of this pathology 
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clearly reflects the exponential dependence. Similar dependence 
is characteristic of morbidity in all nosological groups. 
Because of the abundance of changes in the incidence rate 
for the characteristic classes of diseases, prediction was carried 
out using the method of least squares approximation. The 
resulting set of regression equations is given in Table 13. 
 
Table 13. Complex of regression equations that predict 
changes in morbidity indices in different observation periods [170] 
Classes of diseases Correlation 
coefficient 
Regression equation 
Infectious and 
parasitic 
0.9 133.96-39.97*Т+7.33*Т
2
 
Neoplasms 0.81 33.51+6.5 * Т+0.05*Т
2
 
Traumas and 
poisonings 
0.81 593.5 + 3.7*Т+1.13*Т
2
 
Diseases of the skin 
and subcutaneous 
tissue 
0.89 236.9 – 
47.44*Т+8.06*Т
2
 
* - T- years since 1990 
 
The cited materials show that for most diseases a 
significant increase in indices is expected. Particularly in relation 
to those diseases the share of which exceeds the regional levels 
in the structure of the general morbidity. These diseases include 
cancer and endocrine pathology, respiratory diseases, skin and 
subcutaneous tissue infections. 
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We identified three basic levels of population health 
formation in the region (Table 14) in the in-depth analysis of the 
pattern of morbidity and prevalence of the main classes of 
socially significant pathology. The first level includes the 
population of the regional center and adjacent settlements, for 
which the high level of anthropogenic loading is determinant. 
 
Table 14. The state of population health in Odesa region 
(2008-2012) [170] 
Indices І level ІІ level ІІІ level 
1 2 3 4 
General morbidity 8405.8 61150.1 58617 
Prevalence of diseases 227540.6 151168.3 153569.2 
Cardiovascular diseases including  
Hypertension 3138.1 2928.4 2141.3 
Coronary artery disease 2310.2 2211.1 2008.6 
Acute myocardial infarction 146.8 143.1 112.2 
Total 6767.8 6120.3 6021.5 
Oncologic pathology including 
Breast cancer 26.3 25.8 23.3 
Lung cancer 22.4 23.1 21.9 
Stomach cancer 31.3 30.2 29.4 
Uterine cancer 24.2 23.6 23.1 
Total 875.0 611.9 566.7 
Gastrointestinal diseases including  
Chronic gastritis and chronic 
duodenitis 
1224.2 1187.3 1200.5 
Gastric and duodenal ulcer 356.6 347.7 335.4 
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1 2 3 4 
Chronic cholecystitis 212.8 222.4 208.5 
Chronic pancreatitis 103.3 99.4 96.4 
Total 3637.4 3367.6 2589.5 
Urogenital diseases including 
Urolithiasis 444.4 397.3 365.2 
Chronic pyelonephritis 523.5 512.3 530.4 
Chronic renal failure 43.3 32.2 29.2 
Total  4998.9 3477.0 3133.3 
Endocrine diseases including 
Obesity 65.4 55.2 48.6 
Diabetes mellitus 235.9 194.2 161.3 
Respiratory diseases including  
Bronchial asthma 222.7 208.3 225.3 
Chronic bronchitis 436.3 422.2 403.1 
Total 35051.8 29470.0 19337.4 
Diseases of the nervous 
system 
2640.4 1277.0 1204.4 
Congenital anomalies of 
development 
92.6 58.7 41.4 
Infectious diseases 
including 
3488.5 3012.8 2233.2 
Tuberculosis 61.2 77.9 59.6 
Infertility 73.3 70.2 65.5 
The second level includes the regions that are in the zone 
of biogeochemical anomalies of natural and anthropogenic origin. 
They included the territories located in the Danube, Bezarab 
region, and separate northern and eastern regions of Odesa 
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region. The regions that are characterized by a satisfactory state 
of environmental and hygienic safety are related to the third level. 
It should be noted that the main types of pathology 
differences between the different levels were not statistically 
significant (p> 0.05). This fully corresponds to the results of the 
riskometric assessment carried out in the previous stage on the 
results of monitoring of the environmental objects. Thus, the 
existing algorithm for assessing non-carcinogenic and 
carcinogenic risk is rather informative in conducting prospective 
studies of the health state of the population of regions with 
heterogeneous climatic conditions, which Odesa region is related 
to. 
In addition, the analysis of the material of morbidity allowed 
to reveal the basic patterns in formation health of the population 
of the regional centre and adjacent regions, which differ in 
climatic conditions. 
Of particular concern is the data on the increasing rate of 
cancer incidence (Table 15) and endocrine pathology. The high 
rates of birth defects in the context of a relatively favourable 
demographic situation indicate the constant exposure to 
aggressive environmental factors. 
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Table 15. The increasing rate of oncopathology among the 
population of the Odessa region [170] 
Nosologic 
forms 
Territories 
 Suburb zones Odesa city Districts of the 
region 
 1990-
2000 
2000-
2012 
1990-
2000 
2000-
2012 
1990-
2000 
2000-
2012 
Oncopathology 12.0 12.6 10.0 10.1 8.0 8.5 
 
It is also possible that atmospheric pollution, aggravated by 
the increase in air temperature, which are typical of large 
industrial cities influence the health of the population of suburban 
territories (Table 16). 
Global climate change, invisible at first glance, cost 315 
thousand lives annually and this figure will rise to half a million 
people per year by 2030. 
The deterioration of health condition indicates a trend of 
increase in morbidity in the entire Ukraine (Fig. 34-A), and 
separately by regions (Fig. 34 B - 34 M). The fig. 34 reflects 
yearly morbidity increase of the Ukrainian residents: the Crimea - 
49% (1996) - 54% (20,011 g.); I-Frankivsk region - 62% (1995) - 
86% (2011); Kyiv region - 63% (1997) - 73% (2011); Kirovograd 
region - 52% (1996) - 60% (2011); Lviv region - 60% (1995) - 
80% (2011); Mykolaiv region - 45% (1996) - 63% (2011); Odesa 
region - 60% (1999) - 72% (2011); Rivne region - 60% (1996) - 
75% (2011); Kharkiv region - 40% (1995) - 75% (2011); Ternopil 
region - 49% (1995) - 58% (2011); Khmelnytsky Oblast - 59% 
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(1995) - 65% (2011); Chernivtsi region - 62% (1995) - 69% 
(2011); Kiev - 65% (1996) - 91% (2011). 
 
Table 16. The prevalence of diseases among the 
population of certain districts of the region [170] 
Nosologic 
forms 
Zones of investigation 
The entire 
region  
Districts of the 
region 
Odesa city Suburb 
districts 
1990 2007 1990 2007 1990 2007 1990 2007 
General 
pathology 
20076 494668 18043 40199 21045 59152 17749 38617 
Hypertens
ion 
6491 18530 6426 15856 6187 21655 7017 16148 
Cerebrova
scular 
diseases 
2529 7849 2170 5754 3003 10300 1120 4336 
Mental 
diseases 
2050 5111 2000 5014 2182 5181 2241 4839 
Stomach 
and 
duodenal 
ulcer 
 1966  1572  2358  1397 
Bronchial 
asthma 
337 450 249 335 383 540 309 399 
Diabetes 
mellitus 
1909 2190 1245 1460 2446 3053 1425 1257 
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A) Ukraine  
 
 
B) The Crimea 
 
 
C) Dnipropetrovsk region 
 
 
% of patients who first got sick 
t, August t, September % of new cases 
% of new cases t, average annual 
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D) Zhitomyr region                                                                         
 
 
E) I-Frankivsk region             
 
 
F) Kyiv region 
 
t, average annual 
t, average annual 
t, average annual % of new cases 
% of new cases 
% of new cases 
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G) Lviv region 
 
 
H) Mykolaiv region     
 
 
I) Odesa region 
 
t, average annual % of new cases 
% of new cases 
% of new cases 
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J) Rivne region  
 
 
K) Kharkiv region 
 
 
L) Ternopil region  
 
 
t, average annual 
t, average annual 
t, average annual 
% of new cases 
% of new cases 
% of new cases 
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M) Khmelnytsky region 
 
 
Fig. 34. The number of patients (%) in whom the first 
recorded diseases were agaisnt the background of increasing the 
average annual temperature [169, 171] 
 
Figures 16 (A-M) show that each year the number of people 
who are revealed to have certain diseases is increasing. And this 
number adds to those who have already fallen ill in past years. 
According to statistics, over the past decade, there were more 
than 1,500 diseases per 1000 people in the country's population. 
Among the most common diseases, the development of which is 
significantly influenced by climate changes are diseases the 
circulatory system, respiratory system, cancer, diseases of the 
digestive system, musculoskeletal system, infectious and 
parasitic diseases and congenital anomalies (malformations), 
deformations and chromosomal abnormalities. 
t, average annual % of new cases 
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It is proved that there is a close relationship between 
human health and the state of the atmosphere. Man is 
continuously experiencing different kinds of atmospheric effects 
that are manifested by temperature, humidity, air pressure, wind 
speed, cloudiness, precipitation, geomagnetic activity, the electric 
field of the atmosphere, ionization of the air, chemical 
composition of the air and pollutants (entering the atmosphere 
due to various natural processes and anthropogenic activities) 
and other components. Different combinations of these weather 
parameters cause different types of relevant reactions. Healthy 
people easily adapt to quite a significant change of the 
atmosphere, however, only within certain limits, above or below 
which stressful conditions or disaster may arise (excessive heat - 
temperatures above +40°C, excessive cold temperatures below - 
40°C; hurricanes; atmospheric vertiginous currents, large hail, 
high air pressure drop, etc.). 
In different people, the corresponding response to the same 
effects of the environment manifests itself in different ways. 
Adaptive capabilities to atmospheric processes are weakened in 
ill persons because the threshold of sensitivity to these effects is 
reduced. 
The man is adapted for normal functioning in a fairly wide 
range of air temperatures. Using different types of thermal 
insulation clothes people can stay and work in the open air 
without major restrictions in the temperature from -30 to + 30°C, 
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but with significant limitations - ranging from-30 -40°C to +30 + 
40°C. Above + 40°C and below -40°C conditions are little suitable 
for long-term outdoor stay. The study of sensitivity of people to 
changes in the air temperature during changes of weather found 
that thermoreceptors of the human skin feel temperature 
deviation from the climatic norm by 8°C or more degrees and the 
threshold of sensitivity to intraday amplitude of temperature 
(difference between the maximum and minimum temperature of 
air marked during the day) is a gradation of 12°C and above. 
Baroreceptors of a person responsible for the adaptability of 
the organism to changes in atmospheric pressure clearly react 
almost to the short-term change in the air pressure in the 
atmosphere, the threshold of this sensitivity is 8-12 HPa in 12 
hours. But if a healthy person tolerates such pressure to a 
relatively good extent, then such changes in the air pressure, 
especially in combination with a sharp change in other factors of 
weather can negatively affect the health of a person with 
cardiovascular dysfunctions. 
Up to 60% of cardiovascular accidents in humans are 
associated with changes in weather conditions. Extremely 
unfavorable weather conditions, in which there is a simultaneous 
sharp drop in atmospheric pressure (12 hPa or more), increase in 
humidity (18 hPa and more) and air temperature increase (by 
12°C and above), lead to a sharp decrease in oxygen content. 
Under such conditions, hypoxic responses often occur in 
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humans, which are manifested by weakness, drowsiness, feeling 
of lack of air, shortness of breath, and ischemic pains. In patients 
with hypertension, increased blood pressure is often associated 
with a sharp increase in atmospheric pressure, combined with a 
sharp drop in air temperature and an increase in air humidity. 
Physiological reactions that appear in humans due to 
adverse weather conditions have been termed meteopathic 
responses (MPRs). MPRs are, as a rule, temporary and are 
manifested by the appearance of various pathological responses 
or symptomatic complexes, which include cerebral (with 
irritability, excitation, insomnia, headaches, tachycardia, 
shortness of breath, sometimes depression, feeling of fear); 
rheumatoid (with arthralgia, myalgia, neuralgia); catarrhal and 
others. 
The aerosol and gas pollution of the ground-level 
atmosphere plays a definite role in development of MPR in 
quantities below the maximum permissible level of atmospheric 
pollution (MAP). The negative role of almost insignificant aerosol 
pollution of the atmosphere (0.3-0.6 MAP), is especially 
noticeable at a high air temperature (25°C and above), a 
significant increase in the atmosphere of positive ions over 
negative (two or more times), inversion phenomena, small wind 
speed. 
The electric field of the atmosphere affects the nature and 
direction of various biochemical processes in the human body. 
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Particularly unfavorable is the combination of increased 
aerosol pollution of the atmosphere and the concentration of 
positive aeroions, which may increase the "proximity" of aerosol 
pollutants and their interaction with hemoglobin in the process of 
a person’s breathing. 
The state of the atmosphere, atmospheric processes and 
atmospheric phenomena determine the conditions of human life, 
state of health, the state of "comfort" or "discomfort". 
In unfavorable weather, meteopathic responses develop not 
only in patients but also in 35-45% of practically healthy people 
with high meteolabilia, including children of all ages. Almost a 
genetic predisposition to atherosclerosis and coronary heart 
disease can be realized in conjunction with most environmental 
factors, including meteotropic ones. 
Meteorological sensation, as a manifestation of 
maladaptation to changing weather conditions, is an 
evolutionarily formed quality of the human body. Its clinical and 
physiological manifestation is characteristic of many diseases, in 
the development of which the violation of adaptive mechanisms 
plays a definite role. 
International experts ascribe Ukraine to countries with one 
of the most unfavorable indicators of morbidity and mortality from 
cardiovascular diseases (Fig. 35, 36). 
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Fig. 35. Dependence of changes in blood pressure (%) on 
atmospheric pressure 
 
Fig. 37-A and 37-B show the dynamics of mortality rates for 
coronary heart disease (CHD) in the above-mentioned 
international document for five European countries since the 
1970's. The role of Ukraine in these graphs is extremely 
unfortunate. 
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Fig. 36. The countries of Europe (WHO European Region) 
and the EU, given in the third edition of the statistical data on 
cardiovascular morbidity and mortality in European countries 
(2008) [1] 
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Fig. 37 (А, B) Dynamics of mortality rates from CHD among 
population under 65 for Ukraine, Romania, Great Britain, Austria 
and France from 1972 to 2005 [85] 
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In the structure of the population morbidity, the largest 
share belongs to diseases, the development of which is largely 
influenced by climate change - diseases of the respiratory 
system, circulatory system (which include cardiovascular 
diseases), neoplasms, birth defects, developmental defects, and 
chromosomal disorders of the bone and muscular system and 
connective tissue, some infectious and parasitic diseases. 
Against the background of the fact that the percentage of 
the deceased from the total population varies in the range of 0.1-
0.3% over many years, the dynamics of population mortality has 
changed due to the disease (Fig. 38) and in each region its 
composition and trends vary ( Fig. 39 (A-C). 
                                                                                         Ukraine 
 
 
Fig. 38. Number of deceased (%) of the total number of 
inhabitants of Ukraine [169, 171] 
 
years 
number of deaths from total 
number of deaths from diseases of the circulatory system 
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A) The Crimea 
 
 
B) Vinnitsa region 
 
 
C) Volyn region 
 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
years 
years 
years 
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D) Dnipropetrovsk region 
 
 
E) Zhitomyr region 
 
 
F) Zaporizhzhia region 
 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
the number of deaths from cancer 
number of deaths from parasitic diseases 
years 
years 
years 
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H) Ivano-Frankivsk region 
 
I) Kyiv region              
 
J) Kirovograd region                         
 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
the number of deaths from cancer 
the number of deaths from cancer 
years 
years 
years 
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K) Kirovograd  region 
 
L) Lviv region 
 
M) Lugansk region 
 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
the number of deaths from cancer 
number of deaths from parasitic diseases 
number of deaths from diseases of the digestive system 
years 
years 
years 
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N) Mykolaiv region 
 
O) Odesa region 
 
P) Rivne region 
 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
the number of deaths from cancer 
years 
years 
years 
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Q) Ternopil region 
 
R) Kherson region 
 
S) Khmelnitsky region 
 
number of deaths from diseases of the circulatory system 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
the number of deaths from cancer 
years 
years 
years 
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T) Cherkasu region 
 
U) Chernigiv region 
 
v) Kyiv 
 
years 
years 
years 
the number of deaths from cancer 
the number of deaths from cancer 
the number of deaths from cancer 
number of deaths from parasitic diseases 
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w) Donetsk region  
 
 
Fig. 39. Number of deaths (%) of diseases in different 
regions of Ukraine [169, 171] 
 
Oncological morbidity in Ukraine increases by 2.6-3% per 
year, and continues to "grow younger." 
In Ukraine, more than 160 thousand new cases of 
malignant tumors occur every year, almost 100 thousand people 
die from cancer, and 35% of the deceased are persons of 
working age. According to calculations of specialists, the number 
of first-time cancer patients in Ukraine exceeds 200 thousand per 
year by 2020. 
The response of the human organism to meteoclimatic 
excitements in the environment is a dysregulation in the 
mechanisms of the internal structure of the harmonization of 
rhythms at all levels of the organism. 
years 
number of deaths from diseases of the circulatory system 
the number of deaths from cancer 
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For example, mortality, especially from cardiovascular and 
respiratory diseases, rises in the days, followed dust storms. 
The above given data  are also evidence to some extent of 
the climate role in morbidity and mortality, and on the other hand, 
indicate their possible growth in climatic disasters and 
inconveniences. 
The epidemic situation with parasitic diseases remains 
unsustainable in Ukraine. Annually there appear 33 nosologies of 
parasitoids and up to 250 thousand new cases are registered. A 
drop in the number of population examinations for parasitoids is 
alarming. Because of this, the actual state of invasion is 
unknown, which makes it difficult to control and contributes to 
possible outbreaks. The complication of the situation in the world, 
in particular, the countries of the Commonwealth of Independent 
States (Russia) with regard to malaria, other protozoosis, 
biohelminthoses, requires intensification of sanitary and 
epidemiological surveillance of water, food and communal 
facilities. Recently, special attention has been paid to 
transmissible parasitic diseases: malaria, dirofilariosis, 
leishmaniasis. In 2015, 51 malaria cases were brought to Ukraine 
in 16 administrative territories of the country versus 48 in 2014 
and 80 in 2013 in 22 administrative territories of the country 
(including 4 cases of death from tropical malaria) and 65 cases in 
2012. According to the data on December 31, 2015 one case has 
been registered - in 6 regions (Vinnytsia, Zaporizhia, Mykolaiv, 
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Kherson, Chernivtsi, Chernihiv regions); 2 cases in Zhytomyr, 
Kirovograd, Sumy, and 3 in Kharkiv, Cherkassy; 5 in 
Dnipropetrovsk, Kyiv and Lviv; in Odesa region 10 cases were 
detected; in Kyiv - 8. Dynamics of malaria is shown in the 
diagram - Fig. 40. In 2015 there were registered 12.560 cases of 
giardiasis vs 13.559 for the same period in 2014. The incidence is 
27.76 per 100,000 population vs 29.88, which is 7.4% less. In the 
regions, the rates ranged from 1.21 to 100 thousand (Luhansk 
region) to 143.12 (Rivne).  
 
 
Fig. 40. Dynamics of malaria incidence in the period of 
2000-2015 [170] 
 
The incidence rate has increased in Lviv (by 40%), 
Vinnytsya (17.9%), Rivne (15.3%), Sumy, Kyiv, Volyn regions 
and Kyiv - more than 6%. The excess of the average index more 
than 1.5 times was observed in Rivne (143.12 per 100 thousand), 
Zhytomyr (83.43), Chernihiv (77.39), Sumy (63.14), Odesa 
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(53.45) , Ivano-Frankivsk (47.99), Mykolaiv (45.73) regions and 
Kyiv (44.17). The incidence rate among children under 17 years 
of age was 101.89 (8.161 units) in 2015 versus 105.14 (8,401 
issues) in 2014, which was a decrease by 2.9%. In age 
distribution, giardiasis the most widespread was among children 
of 5-9 years old (145.32), 1-4 years old (102.94) and 10-14 years 
old (101.50). In 2015, there were registered 22 cases of 
cryptosporidiosis (0.05 per 100 thousand population) vs. 20 
(0.04) last year, including children under the age of 17 - 10 cases 
(0.12 per 100 thousand population) vs.11 (0.14) last year, that is, 
by  one case less. 
Taking into account the predicted climate change in 
Ukraine, it is likely that an increase in the number of parasitic 
diseases can be expected. 
 
Conclusion 
Climate changes and global warming are phenomena that 
should be studied very seriously, as they can lead to far-reaching 
potentially more successful efforts in solving climate that involve 
mixing mechanisms, resources and technologies to achieve the 
most effective level of possible outcomes. 
Climate change is a challenge now; this is not some remote 
problem for the next generations. Existing and predicted climatic 
problems are aggravated with population growth, urbanization 
and migration, it is necessary to consider the problem of climate 
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change as a matter of security and sustainable development. 
Efforts on solving climate changes should cover a wide range of 
participants and interested party, including, along with 
governments and parliaments, local self-government bodies, civil 
society organizations, the scientific and business communities. 
In the 21st century, environmental safety must be 
considered an integral part of people's health and well-being. The 
processes of globalization have caused many problems related to 
environmental protection. A key approach in this regard is 
regional cooperation, and regional bodies should be encouraged 
to work together more effectively to overcome challenges and 
seize the opportunities associated with climate change. 
The need for policy coherence at different levels of 
government is very high. Coherence of actions at all levels is 
crucial to ensure consistency in the approaches between the 
strategy at different levels and its implementation at the local 
level. 
There is a widespread view that the evidence base on the 
social determinants of health over the last ten years has been 
strengthened, but there is relatively little evidence of which non-
medical measures of impact have a positive effect. Each country 
can offer factual data on best practices, but so far no one has 
systematized such data, although there are several documents, 
in which an attempt is made to collect various initiatives and 
assess the effectiveness of the national program. New dynamical 
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processes of sharing best practices are developing, but the 
knowledge base on what has a positive effect needs to be 
strengthened and the best practices spread at the country and 
international level. To do this, it is necessary to conduct more 
systematic assessments of the social determinants of health and 
to create structures capable of ensuring the full spread of results 
among all major interested parties. At the same time, it should be 
noted that research in this area is urgently needed not only to 
predict the impact of climate change on health, but also to plan 
the development of the health care system from the economic to 
the structure and scopes of medical care. 
An important issue that needs to be solved is the 
strengthening of human resources capabilities. Efforts in many 
professional fields and sectors - housing and transport, 
education, social assistance, urban planning, social protection 
and environmental protection - are needed to adopt effective 
measures to solve the social determinants of health and well-
being. In all countries of the European Region, there was a 
shortage of general staff in the main professions involved in the 
formation and support of sustainable communities. Lack of 
progress is often the result of a lack of awareness of the 
problems and of the contribution that specific professions, 
institutions and authorities can make. This can lead to inertia or 
obstruction when taking the necessary joint measures. 
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